wou | 


3 0402 00277 3911 


YOOGONYH S.HOLIIESOUd IHL : 


2) 
Fennec AND TECHNICAL 


INFORMATION CENTER 


THE 


PROSPECTOR’S HANDBOOK 


4 GUIDE FOR THE PROSPECTOR AND 
TRAVELLER IN SEARCH OF METAL-BEARING 
OR OTHER VALUABLE MINERALS 
TIBRARYP 
<< 


AV OF 4883 

BY, 
see 
(Camb.), F.R.G.S. 


AUTHOR OF “EIJI AND NEW CALEDONIA” 


Epo Sumen 


baa 22K 


LONDON 


CROSBY LOCKWOOD AND CO. 


7, STATIONERS’ HALL COURT, LUDGATE HILL 
1886 


[All rights reserved.) 


THE 
PROSPECTOR’S HANDBOOK. 


LONDON! 
FRINIED BY J. S, VIRTUB AND CO., LIMITED, 
CITY ROAD» 


PREFACE, 


— 


To the lover of natural history, no matter in whatever part 
of the world he may travel, each tract of country offers him 
object after object, subject after subject, of interest. He 
reads sermons in stones and rocks wherever fate happens to 
direct his footsteps; and, if he wanders over the bypaths of 


‘untrodden ground, derives a pleasure and satisfaction from 


the wonderful works of nature, such as no, one who has not 
been privileged to experience it can realise. . 
Geological formations, strange to the eye accustomed, per- 
haps, to some particular locality, continually attract his 
ttention ; while each river-bed, each mountain-side, and 
each precipice merits an inspection, if not a close exami- 
ation. : 
Accompanied by very many hardships and dangers though 
e life of a prospector must necessarily be, it doubtless 
ssesses an intrinsic fascination; and the fact that the 
‘ospector rarely quits his vocation for any other, when 
nce seasoned to it, testifies in some measure to this, 
Certainly there must be some extraordinary charm about 
is free-and-easy manner of living, and if the so-called 
mforts enjoyed by the majority of his fellow-countrymen 
e denied him, he constantly, during- his arduous and 
azardous explorations, is buoyed up with the pleasing hope 
f some day in the future, he knows not how soon or how 
ate, being fortunate enough to reap a reward for his plod- 
ing labour, or, using his own phraseology, to “ strike some- 
ing rich,” 
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After traversing the mineral fields of New Zealand, New 
Caledonia, New Mexico, and Colorado, I feel fully con- 
vinced that some simple .guide or handbook for the use of 
prospectors as well as travellers is a desideratum. ‘The 
ordinary miner or prospector discards”a lengthy descriptive 
work on Mineralogy, containing an account of all the 
known minerals, the thajority of which are perfectly useless 
to him in his struggle for existence ; and again, elaborate 
means of dealing with his specimens appear only like a 
puzzle. It is for this reason that I have endeavoured to 
treat the subject in as brief, though as compiehensive, a 
manner as possible; and, while regretting that I cannot 
simplify it still more, I yet hope that these pages will satisfy 
the requirements of at least some of those toilers who 
explore the trodden or untrodden tracks on the face of the 
globe. , 

I cannot conclude these prefatory remarks without 
acknowledging with gratitude my indebtedness, to many! 
valuable works to which, by the kind permission of th 
author or the publisher, I have had access. Among thes 
I would especially mention Mr. Robert Hunt's great work 
“ British Mining ;” Mr. D. C. Davies's two comprehensiv 
treatises, entitled respectively “Metalliferous Minerals an 
Mining” ‘and “ Earthy Minerals ;” and Lieut,-Col. Ross 
recently published work, “‘The Blowpipe in Chemistr. 
Mineralogy, and Geology.” I have also had the privileg 
of borrowing certain illustrations from these and othc 
works, which I feel: sure have greatly added to the vals 
and usefulness of my pages. 


J.W.A. 
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CHAPTER I. 
PROSPECTING, 


Prospecting. for valuable minerals.—In alluvial deposits.—In veins or 
deposits other than alluvial.—aA ge of lodes.—Shoding.—Detached 
portions of a lode —Proving continuity of a lode.—Vicissitudes 
of mining.—Necessity for a proper assay.—The value of a lode 
dependent on several circumstances. a 


Tw prospecting a country for mineral wealth,,it is most im- 
portant to search very systematically and carefully among the 
sands and rocks of river beds, in dry creeks, and at the 
bottom of valleys,"as well as on the sea-shore. Not only 
does the action of running water and glaciers grind down 
masses and particles, and, through the never-changing law of 
gravity, depositthe débris on the lower ground ; but also, as 
on the shores of California, Oregon, “New Zealand, and 
elsewhere, the tides of the ocean distribute the disintegrated 
heavy metals in a regular fashion. The prospector should 
observe the characteristics of loose rocks found in ravines 
or gulches, more especially in eddies or dry waterholes 
where heavy matter is left during freshets, such as are of 
frequent occurrence in mountainous districts; for the holes 
and channels and fissures in the solid rock over which a 
stream runs, or has run, are frequently well worth examin 
ing, All earthy deposits being the result of either chemical 
or mechanical action, they usually serve as a guide to the 
nature of the constituent parts of the earth’s crust in the 
immediate neighbourhood. . 

Prospecting for heavy metals left in the form of a deposit 
is based on one and the same rules, and, consequently, the 
search for the precious metal gold may be selected as an 
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fi 
x ion of the method. In searching the sands 
ee as by rivers, it is well to bear in mind that if the 
bed of a river flowing through an open country yields fine 
gold dust, it will probably yield larger dust or grains seer 
the mountains: from: which the stream runs, and grains 0 
‘gold far along the stream may"suggest nuggets nearer the 
source ; becatise the water which has washed the rio 
ing matter from the lodes in the mountains has washe' 
it, so to speak, down an inclined plane, leaving in its course 
the heavy particles and transporting the lighter farther away. 
The richest deposits are often those where the current has 
been broken by achange of descent or direction, and where 
a turning is abrupt, so that on one side of the stream is a 
cliff and on the other a gentle slope: the latter may be 
very rich in heavy metals, Sometimes there are several of 
these bends with slopes opposite cliffs, and in these slopes 
there is more chance of discovering gold than in places 
awhere the course of the stream isa straight one. The ter- 
mination of a mountain chain, too, offers a likely site for 
‘alluvial diggings. Very commonly in 2 canon or gulch, 
where gold-grains are found deposited in the lowest, pa 
along which the river or creek runs, an accumulation “a 
boulders or gravel may be noticed higher up the po 
the range, and more or less parallel to the bed of the creek. 
Portions of such deposits should be carefully examined by 
the eye (and by the magnifying glass), and by washing in a 
pasin at the nearest water (as hereafter explained—Gotp, 
Chapter V.), as the gold-bearing matter, whether carried 
there in a past age by running water or glacier, may — 
‘ain rich gold'Jayers close to the “ bed-rock” on which the 


“Aébyle » Bhould there be several distinct deposits, the . 
sence ope le ald eriod is-generally the most Jucrative, 


i ‘eund is made up of yather loose gravel 
hee ae ders or lumps of rock, the gold alang with 
other heavy substances wilt be found underneath the 
‘bulk of the coarae deposit, and either remnalos near to AF On 
the ped-rack," ‘ar mixed with clay} fo hat the earthy 


fnatter just over the “ bed-rock” ought to claim much mare, 
attention than that elsewhere. : 2 % 
. -If the-clay-is likely to contain the precious metal, it ought 
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to be washed very carefully. In prospecting a stream, should 
the flow of water hinder digging operations, the course of the 
stream must be diverted by means of back trenches, cut so- 
that the water may flow through them ; in this manner the 
bed may be laid bare, and then the large rocks or boulders. 
can be easily removed and the finer gravel thoroughly 
washed by running water. It is advisable to remember that: 
when gold in alluvial ground occurs, the chances are that. 
auriferous lodes—not necessarily payable to work, yet,. 
perhaps, of a far more permanent source of wealth than the 
gravels will prove—traverse the neighbouring elevations of 
land, and consequently the country round about should be 
searched for veins. 

In the search for mineral veins or deposits other than 
alluvial, it is not advisable for a prospector to trouble him: 
self about the comparatively recent formations nor modern: 
voleanic rocks; for, although certain deposits do occur in 
the former, and rich auriferous deposits have been worked 
in Australia and California under formations capped by the 
latter, it is well to bear in mind that, excepting certain 
deposits of iron and also copper ore, and, of course, surface. 
diggings, the metal-bearing mineral treasures of the earth 
are mined in the rocks of an older date than those of the 
Coal measures. : 

Without entering into a discussion concerning the forma- 
tion and origin of veins, about which so much speculation 
has been rife and so many theories propounded, it suffices 
to say that certain laws applying to veins in one district 
apply also, more or less, to those in another. For instance, 
in any particular district the mineral-bearing lodes genetally 
follow the same direction, that is to say their planes have 
the same compass-bearing, and consequently are parallel, 
notwithstanding a considerable distance.may separate one 
lode from the next nearest to it, In some mining districts, 
a second series of veins runs at right angles to the first and 
principal ; these lodes, however, are either of a different 
nature of mineral to that of the first, or if of the same,, 
poorer in quality. It is well to recollect that a true mineral 
vein, where it exists, is not likely to be isolated; it rather 
represents, in a poorer, or richer degree, many more within 
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reach, and which constitute a ‘{mineral belt,” For this 
reason, the explorer should not set his affections too much 
on any one “claim” until he has to his own satisfaction, if 
means and time allow, considered the whole district with 
its numerous lodes as a mineral-bearing one. 

In the search for mineral veins, the prospector should 
study tle general geological features of the country, the 
sections of road cuttings, landslips, precipitous cliffs, the 
sides of valleys, the sections of banks exposed to view 
(by the action of water or other denuding agency), river 
beds, dry channels, and gorges. If he find “ hkely 
stones in a creek or valley, he should travel up it until he 
notices that similarly constituted stones cease to be seen, 
and then start up the hill-side to discover the parent rock 


from which they became detached. Very frequently, while * 


at the base of a hill or mountain, there is a deposit in the 
form of soil washed down from the more elevated ground, 
higher up there js “drift” in the form of boulders and 
detritus, intervening between the surface and the original 
bedrock, and thus obscuring the solid rock formation trom 
view. 

However, by taking note of the various undulations and 
avoiding such places where common sense suggests that* 
“ drift” would naturally accumulate, the prospector may 
come across “outcrops,” especially in the steep sides of 
gulleys and backbones of ridges ; and, failing this, he may, 


‘gure, a8. he appyaache ithe. top, to find‘Jess " 1 
his pene ‘ans, Mt the same time, thon 
“¥0 be tno eager to commence work with his prospecting 
pick in “drift of great thickness—say ten or twenty feet 
he must, for all that, carefully notice the various * float 
stones on the surface of the hill-sides, as by doing so he 
can often trace the rim of a particular lode hiddem from 
view, and, if no “outcrop” of the same kind of rock has 
attracted his attention by leaving traces in the form of 
detached pieces scattered about the slopes according to the 
law of gravity, which distributes the pieces as they have 
been hurled or washed down from the parent rock with a 
certain amount of 1egularity—the larger and least weather- 


> spy travelling toyarda:the summit of any range af hills, be, . 
iby travglling tayardaxthe y 1 te sp Wage 
He ought por! 
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beaten ones being nearest the lode—he can leastways 
observe at what pomt up the slope the “float” rock ceases 
to be seen; then he may sink a ten-feet-deep pit, or else 
drive a crosscut to strike’the “body” of that which he is in 
search of. 

Before commencing this, he must take note of the slope 
on which the “ likely” broken away rocks repose, because 
judgment may tell him that the parent rock is-not directly 
under his feet, but rather to the-right or left, according to 
the amount of inclination of the hill-side. Much unnecessary 
labour is often performed through not taking account of 
this, as one naturally imagines that the lode is just under- 
neath the line where the greatest amount of “ float” occurs, 
whereas it may in reality be several yards distant, probably 
on the ridge just a little way off, but decidedly zof on the 
other side of it. : 

In examining the loose rocks on the surface, the expert 
explorer can often form a tolerably correct notion of the 
nature of an underground lode, despite the fact that ex- 
posure to weather entirely alters a piece of rock which once 
upon a time may have been metallic in appearance before 
it became disconnected from its original position. So, in 
scaling the heights, he casts his glance in every direction, to 
observe if the “country rock” be “ kindly” for veins, and 
all the while keeps a sharp look out for that ‘kind of rock 
known to form the matrix of a mineral vein. The matrices 
are chiefly quartz, fluor spar, and cale spar; generally 
quaitz. (See Chap. VII.) 

Fluor spar (fluate of lime) is favourable for lead and cop- 
per, calc spar for lead and silver; but quartz is very nearly 
the universal matrix of veins in a mineral country, and thus 
it is that quartz rock should be especially searched for. 
Very frequently the pieces of quartz broken away from the 
lode and also the surface portion of the lode are honey- 
combed. Having been exposed to the influence of the 
atmosphere and moisture, most of the metalliferous parts 
once existing in the cavities, and similar to what one might 
expect to find a few fathoms downwards on the vein, have 
been decomposed, and so, instead of filling up the honey- 
comb cavities of the surface quartz, hase merely left traces 
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ee a a es 


ip the form of stains.! This only applies to the metallic , 


portions oxidisable, for it is in the surface-of honeycombed 


auriferous rock that the unmistakable yellow specks may be | 


‘seen in the cells once filled up with-iron or copper pyrites 
or other metajlic compound associated with the precious 
metal. Gold and silver in the native state (the-former very 
much more so than the latter, which becomes tarnished) 
weather the effects of the elements much better than most 
metals, and can be recognised in the native condition ; but 


, experience alone can acquaint one with the variously shaded | 


greys and, browns and, purples which the sulphides of cop- 
bat kon. lead, zing, iP nave left behind then as a guide, 
One-of the. best surface indications isthe honeycombed 
rock brown with iron oxide, In. the German. mining dis- 
“iets there Ie assaying 


! 


« Ba thu 1 pu 4) 
«Bila waar eh 
(+ hotly, nb: Lowa docgod at the 

hat,!"), yi ‘this, wine tncsooud Ww 


' péau de fer,” and the Cornish “gosgan,” 
‘a The iron he) really the veure? the decomposition of 
iron pyrites; and in the lode with this at “grass roots,” 
iron pyrites would be found deeper down. Having thus 
traced the honeycombed quartz—the pieces of which are 
less angular and smoother the farther away they lie from the 
lode—or other likely matrix rocks up the hill or mountain 
side to some outcropping rock (often forming a distinct 
ridge) from which it has been*hurled down, or to where the 
detached pieces cease to be noticed, the prospector may dig 
a trench at right angles, if possible, to the lode in order 
to examine its character, the nature of the vein and the 
gangue, and to find the bounding walls, viz. the upper or 
hanging wall, and the lower or foot-wall, as well as to note 
the direction or “strike” of the lode; he must notwith- 
standing, tor the sake of accuracy, “sink” a “ prospecting 
shaft” a few feet.deeper than the bottom of the trench, as 
the inclination of the lode near the surface is most mislead- 
ing, on account of the body of ore having been distorted 
from its original shape. When once the probable direction 


ay 
iH 
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of the lode is ascertained, the positions where it is desir- 
able that other pits, lower down or higher up the hill or on 
the other side of a valley, should be sunk so as to test the 
continuity of the vein, are settled. Should the prospect of 
the vein being a continuous one seem favourable, and the 
surface “assays” turn out well, development of the claim 
may be attended to. ‘ 

~ At the same time, no person should be led away by such 
a hope as that “ the deeper the vein the more payable the 
ore;” for, as a fact, though certain lead and copper veins 
do improve by depth, and also very many gold-bearing lodes 
—for instance those in Grass Valley, California, which seem 
to be as rich at 1,000 feet deep as at the surface—very many 
do deteriorate in value; noris it prudént to attach too much 
affection on- any particular lode, until the surrounding 
country has jn some measure been examined, Besides, it 
it now a recognised fact that veins vary in quality and 
nature according to the strata they pass through. 

Even if the prospects look bright, a person who goes in 
for mining ought not to be too sanguine of success, for 
mineral veins are most apt to disappoint; frequently do 
they “ pinch out” between hard rocks, or end in a “ pocket,” 
or become changed in character. and value when least 
expected. To err on the safe side, it is just as well for a 
happy possessor to make sure that at least the surface rock 
assays ” payably, simply because his money and time are 
of too much worth to admit of the expensive and sometimes 
apparently endless labour involved in developing work. A 
capitalist may risk some of his quickly amassed gains in 
following up research in the hope of some day increasing 
his capital, although he quite understands how thoroughly 
the game is a chance one; but the ordinary miner should 
avoid uncertainties much more than he usually does, 

That a lode carries gold and silver or any other valuable 
metal in some form or other, is not sufficient data to lean 
upon in the estimation of its worth. Oftentimes the gold, 
for instance, is distributed in the.form of very fine powder 
invisible to the eye and covered with a rusty film (due to 
sulphides or arsenides, and sometimes, as in New Zealand, 
to sulphate of copper and iron); and in consequence, 
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though the “assay” may be favourable, the extraction of 
the precious metal from the ore by the amalgamation is not 
satisfactory, as the mercury “sickens” or “ flours.” Again, 
the value: of a body of ore, though it may be rich in precious 
or valuable metals, depends in a measure upon the nature 
of the other constituents, especially when the ore has’to be 
smelted, Antimony or arsenic, in not very great quantities 
either, may render an otherwise valuable ore useless so far 
as profitable smelting is concerned, Before digging opera- 
tions are commenced, the pieces of rock from the lode 
should be examined, and, if such is possible, by a reliable 
assayer, who, if he suspects the presence of precious metals, 
will by scorification or melting in a crucible, and afterwards 
by cupellation method, determine the amount of gold and 
silver per ton of a similar rock, and, without undertaking a 
cateful quantitative analysis of the other associated metallic 
compounds, will, from the slag in the scorifier or crucible 
and colour or appearance of the bone ash cupel after the 
operation is concluded, be ‘able to judge approximately what 
proportions of the metals copper, iron, lead, antimony, zinc, 
&c, are mixed with the others. It is always the wisest 
plan to obtain a proper assay before development work 
is entered on. ‘Unfortunately, this is not an easy matter 
in out-of-the-way places. To assay correctly means a 


sepnrsa-.af training ;. fay thig reason the, authgy cannot con- 


selentiously advise any'one to undertake # silver ov" fold” 
assay by scorification and’ cupellation, nor a  burette” 
one for copper, iron, zinc, &c., until he has practised the 
methods under the eye of an assayer; because in all likeli- 
hood his own attempts, though they might be near the 
mark as to results, would more than probably be quite mis- 
leading. Still, there is no reason why an inexperienced 
person should not attempt to qualuatively test minerals by 
simple methods, nor in some instances do so quantitatively. 
To fly to the assistance of a chemist or a-mineralogist or an 
assayer for every little matter of inquiry concerning minerals 
is not only inconvenient, but in many mining districts 
unsatisfactory, as there are, naturally, so many unreliable 
so-called authorities to be met with. Because a miner pro- 
nounces such a minetal unlike anything he has seen in 


a 
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Cornwall, or, California, or Ballarat, and devoid of any 
valuable metal, the prospector need not be too ready mn 
accepting such an opinion ; for, as a rule, the knowledge of 
an ordinary miner, expert, perhaps, in certain matters, such 
as timbering tunnels, &c., is neither remarkably extensive 
nor always sound. Neither must he depend on the super- 
ficial conclusions of any professed expert who has arrived 
at such by a superficial examination, even with the help of 
a magnifying glass. Experience abroad tells one that not 
only has the ordinary miner erroneous notions about such 
minerals as grey copper ore, silver glance, fine and coarse- 
grained galena,, &c., but also that the most experienced 
mineralogist cannot for a certainty tell at first sight how 
much gold or silver may be concealed in a particular rock. 
Both of these precious metals are found in such places as, 
for instance, New, Mexico, in most unlikely formations, and 
it is quite a common thing to handle specimen rocks worth, 
less in appearance and yet assaying very high in gold and. 
silver, and.also handsome looking specimens that disappoint 
in not “running” anything to the ton in either of the precious 
metals. Nor can a person, unless he be a thorough expert, 
depend upon the appearance of certain pieces of ore for a 
guide as to the yield of valuable metals. Many of the 
silicates, carbonates, and chlorides are perfectly unmetallic 
to look at, and when associated with other metals are very 
deceiving as to their real value.“ For a long time the 


-chloiide of silver deposits in Colorado weie passed over 


without their nature being known, and so were the car- 
bonate of lead (carrying silver) unnoticed at Leudville, 
which, through the discovery, in five years became a city of 
30,000 inhabitants, Who would say how much per cent. 
of.nickel there is in a particular piece of the New Caledonia 
hydrated silicate of nickel ore, or how much silver in the 
Leadville ore, or what proportion of gold is likely to be in a 


-lump of copper pyrites or iron pyrites, unless he had made 


each a special study? ‘Therefore it is just as well that a 
person should be independent of the opinions of others 
and, to a certain extent, of his own ; and, at the same time, 
never grudge a few shillings or dollars in obtaining the 
advice of a proper assayer. 
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impossible for th 
‘the absence of creeks an 
at 4. lode runing twenty 
‘on may be of more value 
than another running two hundred dollars not very many 
miles off ; that a low-grade silver ore in one locality may be 
of more intrinsic worth than a vein of pure silver, having 
the thickness of a knife blade, in another. 

In brief, the character and quality-of ore, as well as the 
probability of the continuity of the lode, the location of the 
mining claim, the number of acres of available fuel and 
timber within reach, the proximity and quantity of water, 
every expense attendant on carriage, smelting operations, 
&c., should be considered in detail before the development 
of any single mine merits commencement, in order to turn 
out a profitable concern. It has been said thatin the world 
there are ten unprofitable mines to one profitable ; so let no 
one take the trouble to dive into the above considerations 
until he really believes that there is ‘‘ payable stuff” to be 
dug out of his “claim;” let him avoid the habit of reckon- 
ing the value of a property from a few picked specimens. 


CHAPTER II. 
ROCKS. 


Rocks classified.—Superposition of stratified rocks,—Lamination,— 
Stratification.—Denud ition. —Cleavage.—Joints.—-The condition 
under which metal-bearing deposits are found.—Nature of mineial 
veins in a lode, &c.—Dip.—Strike.— Clinometer.—Compass, 


Every rock in existence. belongs to one of the following 
main divisions :—~ 


IGNEOUS, (Rocks which have been subjected to heat.) 

Volcanic (those that have been cooled at or near the surface) :— 
Trachyte (rough, greyish in colour, and light in weight). 
Basalt (blackish or brown, heavier, and with fewer holes in it 

than trachyte), 
Obsidian (usually transparent and like bottle glass), 
Dolerite, &c,, &c. 
Plutonic (those that have cooled at some depth below the sur- 
face) :— . 
F seks (of various colours, and more compact than trachyte), 
Granite, porphyry, syenite, greenstone, &c. 


METAMORPHIC. (Ofigneous and aqueous origin, but which have 
undergone a change by pressure, &c.) 
Gneiss (1n composition like granite, but foliated). 
Mica schists (quartz and mica), 
Hoinblende schists, tale schists, &c,, are some of the foliated forms 
of metamorphic rocks. : 
Serpentine 1s supposed to belong to this class. 


AQUEOUS. (Deposited by liquid agency.) 
Gravel (made up of loose rounded pebbles). 
Grit (in which the grains, usually of quartz, are cemented together). 
Sandstone (in which quartz grains are very fine). 
Sand (in which the grains are doone)- 
Clay (silicate of alumina and of a plastic nature), 
Shales (hardened laminated clay). 
Marl (clay containing carbonate of lime). 
Loam (clay mixed with fine sand), 
Flint (nearly pure silica). : P 
Limestone, chalk, marble, &c. (made up of carbonate of lime). 
Dolomite (carbonate of lime and magnesia). 
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With regard to the age of granite, which formerly used to 
be: considered the oldest rock, and also that of the meta, 
morphic rocks, the latter are of various ages and really 
represent certain rocks metamorphosed, It is supposed, 
fiom its nature, that granite could not have been subjected 
to a very great heat ee T have classed it as igneous), 


and thegeh, while evidence does not deny that the basis of 

rock fo1 mations may be ti anite still i¢ shows that the intru- 

_ sive granitic rocks Ms ich’ ar wits ‘in. the cist of fn 

earth betong. e he aus ages; a ane may be taken, for 

rated ‘bar the formation. of gra atic in another geological 
PeAneGa IE Hee than fhe. rack i 

older than the strats deposited -OR 


Fic. i —Generat Srction FRow THE Sierra NevapA into CatirorMia 


x, Gramitic and gnerssic rocks. 2, Slates and sandstone, 2A, Crystalline and 
metamorphic rocks, slates, gneiss, and ocrssic rocks, in some places quartzite 
(gold-bearing). a "Devonian and caiboniferous limestones, with shales and 
.Sandstones (gold and silver bearing). 4, Coal measures, §, Triassic rocks. 
6, Oolitic. 7, Liassic. 8, Tertiary. 


Not only are rocks deposited by the agency of water in 
the form of strata, but their beds also are made up of thin 


Fic. 2. - 


laminz, or leaves (Fig. 2), and sometimes the laminz lie un- 
evenly (Fig. 3). 


“another, the two are 


STRATIFICATION. 13 


Stratification is by no means always horizontal, for the 
beds sometimes dip considerably, and sometimes have 
been bent by pressure or strain into curves. When the 


* Tie. 5.—-Anticrinat. 


beds are bent into ridges or troughs for considerable lengths 
they are called eae tes anticlinal and synclinal, as in 
Figs. 4 and 5. 

When one series of 
strata is parallel to 


said to be conform- 2 Upp) Ppp oor My 
able ; when not par- ZT ips 
allel, unconformable, 3 Lic ZZ | 
as in Fig. 6. Fis. 6. 

In thié illustration the one set of strata (dipping 45°) 


ROCK FORMATIONS. 
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has been tilted up from its original horizontal position ; 
after which the horizontal strata were deposited, 7 
The wearing away of rocks may be produced by various 
denuding agents, such as wind, rain, running water, sea, 
frozen water, &c. Sometimes the water acts chemically and 
rots the rock, while rivers and rain dig and saw, the sea 
planes, the expansion of ice splits, and glaciers file it, As 
to weathering well, the sandstones seem to be less liable to 
disintegration than most rocks, unless they contain iron or 
carbonate of lime; limestones are readily attacked by water. 


nea 
ng Wan gad tryge 
ick! zand EDenvvaries oP every v 

While some rocks can be split along the layers as origin- 
ally deposited, other fine-grained ones, such as slate, can 
be most easily so in a direction across the line of bedding. 
In contorted strata the lines of cleavage are parallel, as in 
Fig. 9. Cleavage is probably due to lateral pressure, 

Most rock masses (from shrinking, in aqueous rocks; and 
cooling, in igneous rocks) are divided into blocks, some- 
times quite regularly, by means of what are called joints. 
Deep in a mine, these joints fit closely ; not so at the surface, 
Most frequently the direction is at right angles to the planes 
of bedding. In sandstones, the joints are irregular and the 
blocks of different sizes; in limestone, the joints are fewer 
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than in shale and some kinds of slate, and the blocks are- 
generally cuboidal, the vertical joints being very regular. 

The valuable mine- 5 
tals and metal-bearing 
deposits of the earth 
are found as—. 

Lodes, the ordinary 
fissure vein running 
through various strata, 
and the gash vein, : 
though wide at the sur- . Fes. 
face, pinching out. ' 

Beds of ore, interstratified between other beds. For in- 
stance, coal, iron ore (especially in the Oolite formation), 
copper ore in shale, silver and lead ore in sandstone, &c, 
Deposits irregularly stratified. Contact deposits between 
two formations where the deposit lies on the older one, &c. 

Livegular deposits, such as pockets, &c., which lie some- 
times in various formations. Contact deposits, network of 
veins, and where mineral is diffused through rocks, or in 
small cracks. 

. Superficial deposits, such as nearly all the diamond and 
gold alluvial diggings, stream tin deposits, &c, 

With regard to the nature of the veins in lodes, the metal- 
bearing minerals are scattered throughout the vein stuff, or 
in nests and strings ; sometimes they may be found next to 
the “hanging ” and “ foot” walls, or iti many cases in regu- 
lar symmetrical layers between layers’ of the’ different 
substances in the gangue, as in Fig. 10. 

» The angle which the’ plane of a stratum or lode makes 
with the horizon is called the dip ; the line where the plane 
cuts the horizontal plane is called the strike. As it is of 
paramount importance for the geologist to thoroughly under- 
Stand the full méaning of these terms, the following explana- 
tion will be of use, * P 

If a sheet of noté-paper be held so that one leaf is 
horizontal and the other hangs down, the angle which the 
latter makes with the former is the dip, and the line where, 
the two leaves are connected is the strike. Suppose the 
plane of the lower leaf sloped towards the east and-made an 

c 
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angle of 45° with the horizontal leaf, it would be said to, dip. 
45° E., and the strike (syhich is at right angles to the direc: 
tion of the dip) would run north and south. The line in 
which a stratum or lode cuts the surface is called the“ out- 


MN 


iS 
A 
ARR 


aa, on each side of the lode, is 2 band of iron pyrites. 

35. represents plates of quartz upon, the iron pyrites. 

¢c¢ are copper pyrites—the ellow sulphide of copper and iron, 

@d@ are bands of quartz and fluor spar. 

ge. are bands of quartz containing veins of copper ore. 

ff #0 erystaljine Taypas of quartz, ‘with strings of copper ore. 
A yh ae 


crop," ang where phe juyface is level the diréetian af Paras gc 


can be measured by the " strike.” © 2) Habe te 
In measuring the dip of a bed, or lode, or slope of a hill, 
the eye can be of great service in doing .so approximately ;" 
but an instrument called the clinometer is of more use when - 
accuracy is required. Various kinds of this simple instru- 
ment are to be met with, some having a prismatic compass 
and a spirit level in the same apparatus ; the principle, 
however, is the same in each, A very simple one can be 
easily made as follows. On a rectangular piece of wood or 
cardboard:describe a semicircle as in Fig. 11. From ¢, the 
centre of the whole circle, draw c p at right angles to 4 B. 
Divide a D-into 90°, and D B into go°, placing the zero mark 
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at D, and the, divisions ro°, 20°,.... 90°, as in the illustra- 
tion, Let a plumb-line, such ‘as a piece of thread with a 
small weight at the lower end, be suspended from a nail or 
small pin at c. 

Now, when the upper edge is held horizontally, the plumb- 


eo 
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line will pass over the zero markingand hang vertically ; when 
held parallel to the line of beddi ‘ sy 
hill, the plumb-line will see ae eee 
be inclined a certain num- 
ber of degrees to the fixed 
line c D, and the number 
of degrees read on that 
point of the semicircle 
over which the plumb-line 
passes will indicate the 
inclination of the bed, 
lode, or slope of a hill to 
the horizon, ze. the dip, 
A clinometer and com- 
pass may be combined in 
the same apparatus by 
cay a small peution 
to the centre of the com- mK. 12.—, 55°, 
pass directly under the ag eo aia 
magnetic needle. < 

To use the compass, hold it horizontally in front of the 
eye, and note the number of degrees which the direction of 
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penalties eS 
the line looked along makes with the magnetic north as 
shown by the needle. The ordinary magnetic compass 
should be.divided into degrees, so that between N. and E, 
are 90°; E, and S., 90°; S. and W., 90°; W. and N., 90°. 
Suppose the observer looking along the strike of a lode 
notices that its direction is 30° from the north towards-the 
east, the direction is said to be 3o°E. of N, Although the 
prospector in his calculations will probably only note his 
readings from the magnetic north, it may be well to remind 
him that the magnetic north differs from, the true north. 
If the latter is required at any time it can be found by 
noticing the shadow which a vertical post casts at noon. 
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CHAPTER III. 
TESTING MINERALS BY THE BLOWPIPE, 


Apparatus required—How to use the blowpipe.—Nature of the 
flames.—Methods of testing in an open tube and a tube closed 
at one end.—On charcoal with carbonate of soda,—With borax 
and mucrosmic salt on platinum wire —Tables of reactions with 
borax and microsmic salt,—Testing with nilrate of cobalt.— 
General table (for the qualitative analysis of metallic sub- 
stances).—Confirmatory tests.—To detect certain common sub- 
.Stances associated with metals, 


APPARATUS ‘required consists of the following :—Blowpipe. 
Candle or Jamp (fed with oil or melted tallow). Forceps 
with platinum poits. Charcoal. Steel forceps. Platinum 
wire and foil. Magnet, or magnetic needle, or magnetic 
knife blade. Knife. Mortar (agate is the best material) 
and pestle. Borax, microsmic salt, carbonate of soda in 
small boxes. In addition to the above, a small bottle of 
hydrochloric acid, and also some nitrate of cobalt solution, 
will be most useful. A few small open glass tubes, and 
glass tubes closed at one end. Many other articles might 
be of great use, such as a small aluminium plate, some 
nitric acid, sulphuric acid, zinc for confirmatory tests, and 
also hyposulphite of soda; at the same time, they are not 
absolutely necessary. ‘ 

In testing the quality of a mineral by the blowpipe, a 
small but well-chosen fragment about the size of a mustard- 
seed is sufficient, 

In using the blowpipe, the principal thing to learn is to 
blow and breathe at the same time without removing the 
mouth from the instrument: This is effected by filling the 
mouth with ain and gently blowing, and at the same time by 
breathing through the nostrils. 

A lamp with a large wick, and fed with olive oil or melted 
tallow, affords a good flame, and so does an ordinary candle 
with a broad wick. 
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The blowpipe flame consists of two parts, the blue one 
(made up of inflammable gases) and the yellow one. The 
former requiring oxygen is called the reducing ” ‘flame, 
and the greatest heat is at the end. To obtain the reducing 
point the blowpipe jet should be just. over the -wick of the 
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candle or lamp-(Fig. 13). At the extremity of the yello 

one (the whole of the gases being consumed) ‘bodies are com- 
bined with-oxygen, and this is called the “ oxidizing ” flame. 
To produce it properly, the blowpipe-should be placed a 


SES 
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iuttle farther into the flame, and the ‘operator should blow 
more strongly (Fig. 14). . ; 
Treatment in a tube closed at one end (Fig. 15) is best 


conducted over a spirit lamp. When the substance is to be 
heated in an open glass tube (Fig. 16), the tube should be 
inclined so as to allow a current of air to pass’ through: 
(N.B. By heating a point of a straight ‘tube in a spirit lamp, 
the tube may be bent into the required angle.) The char- 
coal on which the mineral is to be heated.ought to be made 


B 
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from very light wood—such as elder, pine, &c.—and which, 
when heated, should be as free from smoke and .ash as 
possible. 

To treat the substance on charcoal, a small cavity should 
be bored on the edge of the grain in the top part of the 
charcoal by means of a knife-blade, and when the blowpipe 
flame is directed on the specimen, the support should be 
held in an inclined position, in order that the incrustation 
deposited on the cool portion can be properly noticed. 

An aluminium plate about 4 inches long by 2 broad, and 
vy inch thick, and with half an inch at the end bent nearly 
at 1ight angles to the other part, and on which the specimen 
can be rested, is a capital suppoit; only, as the plate is apt 
to become very hot during an operation, it must be held by 
tongs, the handles of which are wadded, so as not to come 
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in contact with the operator. In using this support the 
specimen may be placed on a thin piece of charcoal. The 
incrustations on the aluminium plate are thicker than those 


-on the charcoal support, and they can easily be experi- 


mented on by the blowpipe. * When the operation is over, 
the plate may be cleaned by rubbing it with fine bone ash, 
by means of a piece of wasbleather. é 
Firstly, treat the substance alone on charcoal, and notice 
the effect of the oxidizing and then of the reducing flame on 
it. After which, treatment with carbonate of soda, and after- 
wards with borax and microsmic salt, may be necessary, 
As, sometimes, metals cannot be reduced from minerals 
by simply heating on charcoal alone, carbonate of soda is 


-made use of, The substance should be very finely powdered 


and mixed with slightly moistened carbonate of soda, then 
placed in the cavity of the charcoal, and a gentle heat applied 


TREATMENT WITH BORAX AND MICROSMIC SALT, 25 
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to it in order to drive off moisture; afterwards, the tempera- 3. | % > Ss gs 33 S 8 o 8 

ture should be considerably increased. Not only must the Ela/|6 A 88 82 SS 6 38 

colour of the incrustation be noticed, but also the fused a 16 a #& is) 

substance -along with’some of the charcoal ought to be } el 8 ci a 
removed, and ground up with alittle water in an “agate or a/elals ¢ #4 2 5 2g soo BR 
porcelain mortar. More water should be added, and the ale|*|alé ag a 83 & 3 528 
. = et : 2 & D g So g 0 

whole mixed up; the water, together with the lighter matter, ss 14 1 4 38 
should be poured off very carefully; which may be done si g Sea B a a 
with the help of a small glass rod or pencil placed at the ote lele 3s o #82 2 Be ¢ 8 & 
side of the tilted-up mortar, so as to allow the water to run ale /8is a2 -398 2 stg a 8 3 
gradually down the side. The residue at the bottom of the File |? AM son BS ROH HE BS 8 
‘mortar is thus ready for examination, and the metallic frag- — oe oS 
ments, if any, will be seen by the naked eye or a magnifying- 8 a 3 G@ dag ¢ 8 & 
glass as glistening spangles or as powder. ; 6 |3 £8 b3. 8 3 ce 8 3 a 
When there is no incrustation, the metals—gold, silver, a |e a6 ca 3 498 % 3 3 


and copper—if present, yield glistening beads, and iron, 
nickel, cobalt, leave a magnetic grey powder. 

Should there be an incrustation, the General Table C 
must be consulted, thqugh each of the metals—silver, tin, 
lead, antimony—may be recognised in the residue by its 
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characteristic appearance. As a rule, one ought not to rely a I | 
upon the treatment with carbonate of soda, rather confirm a a 8 3 8 ie Zz 2 | 
by that with borax and migvosmio galt, oo 8 Aw YAN 
The useful fluxes, harax and microsmic salt, readily dia- . = 
salve: metallic oxides at a high temperatire. In arder ta g SB 3g E - 2¢-6 8 aE 
make sure that the gubstance is In’the state of oxide, It ze. 6a 2 gs & 3 62865. 
should be exposed ta @ gentle heat and yoasted, in ardey ta % ne 8 
drive off sulphur or arsenic associated with metals in the tuum; a G a 
anineral. ‘ e Bile : & Bos wa | 
Yo treat with either of these fluxes, bend the end of a < 4 as 2 & A £ & & & 3 & 
small platinum wire round the point of a pencil into a loop Als)” .; 5 ° g 
of this shape and size— a@{/8&bts 7 — 
aja] 4 A Bs 8 4 g 8 ¢ 
a AlEl Els | @ 6 #9 25 3&3 $8 € ef 
rik is 3 8 835 ag 5 we 5 8 8 
’ ~|/O)/ 2m ge > 2 8S 288 
E & 3 62 8 @= 8 8 8 | 
; ‘ fn 7 ; . 4 3 a 2 ri Boe ag 
Moisten the loop, and dip it into either borax or* micros- oe a Ea 4 8 2 
“+ N.B.—Microsmic salt is inclined to froth up and fall off the wire ; 3 3 a S a z 3 = E 8 FS 
50 only-a-very small quantity must be taken up at once. : g | m tal 8S & | 
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mic salt, and then heat it in thé blowpipe flame till the flux 
is fused, When the head is soft or moist, it must be brought 
in contact with a very small quantity of the powdered mineral, 
and then exposed to the heat of the oxidizing flame, and 
afterwards to that of the reducing flame, the change of colour 
of the head when hot or cold, and the effect of each flame 
on it, being carefully observed. : 

If the substance, after heating, be moistened with nitrate 
of cobalt solution, and again strongly heated, it may when 
cool afford some clue to its nature (see Table C). 

This reagent is often used ‘for detecting— 

{ manganese, which gives a fresh red colour ; 
{ alumina, 2 » blue without lustre, 


GENERAL TABLE C. 


(For the Analysis of Metallic Substances.) 


1. Heat the substance in a tube closed at one end :— 
. Sublimate: white <= mercurous chloride, white antimony, &c, 


eyish black = mercury, &c. 
iz Black, red on rubbing” = cionabar (sulphide of 
mercury). 


2. In open tube :— 
ublimate: metallic globules = mercury. 
¥9 white fumes = antimony. 


3 eee on pa rr & 
ro U Calpur ef onter Anme |. gres2 = POPPE, Oy ig 
err Hi |e be , dhlaride of eappen 


@) Metals relited ‘without incrustal 


aa 


White, malleable bright bead = silver. 

Yellow ” » n = gold. 

Red metal = copper. ., 

Grey powder = iron, cobalt, nickel, 
platinum. 


(ii.) Metals reduced with inciustation:— —- 

7 ‘Incrustation: b’uish white = antimony. 
lemon yellow when hot } we dead 
sulphur yellow when cold oe 
yellowish when hot } sais 
white when cold alge 

Incrustation without reduced metal :— 
yellow when hot 
white when cold 


4. On charcoal, with carbonate of soda :— 
7 Same as in’3. * 


} = zinc, 
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5. On platinum wire with borax :—~ 
Consult Table A. 


6, On platinum wire with microsmic salt :— 
Consult Table B, 
7. Heated on platinum wire moistened with hydrochloric acid :— 
Flame colour: blue = copper, afterwards green, lead, anti- 
. mony, &c. 
8, On charcoal with nitrate of cobalt solution :— 
Green mass = oxides of zinc, antimony, tin, &c., &c. 

Confirmatory tests when the mineral has been treated 
alone on charcoal or with carbonate of soda :— 

- (i) When metallic heads or spangles are left :— 

Silver.—If dissolved in nitric acid, an addition of hydro- 
chloric acid or a solution of common salt will precipitate 
white chloride of silver. 

Gold.—if dissolved in 4-parts hydrochloric acid and 
I part nitric acid a precipitate of purple of Cassius will be 
obtained when protochloride of tin is added. 

Copper.—If treated with borax on platinum wire it will 
give reactions, as in Table A. 

« (i) When a grey or blackish residue is left :— 

Heat the residue with borax on platinum wire.and note 
the colour of the bead; compare results with Table A, for 
Coxsatt, Copper, IRon, NICKEL. 

(iii.) When the mineral yields an incrustation on the 
charcoal :— 

Antimony.—If the scraped-off incrustation be treated 
with hydrochloric acid and zinc on a piece of platinum 
foil, a black film of antimony is formed. 

TLead.—lIf dissolved in nitric acid, the excess of acid 
evaporated, and a little sulphuric acid be added, a white 
powder will be formed. 

‘Tin.—TIf dissolved in hydrochloric acid, a grey precipitate 
js formed when metallic zinc is placed in the solution. 

Zine.—If the incrustation be heated with the nitrate of 
cobalt solution, it becomes green. 

To detect certain common substances associated with 
metals:— =, 

Alumina.—This is known by its adhering readily to the 
tongue when licked. Tested before the blowpipe with nitrate 
of cobalt, it becomes blue. 
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Lime.—This gives 2 very bright light whien heated before 
the blowpipe flame. It is infusible even with carbonate of 
soda, and so differs from: szZica and flinty substances. 

Carbonate of Lime effervesces when a little hydrochloric 
acid is dropped on it. 

Magnesia.—When heated with nitrate of cobalt solution, 
becomes flesh red. 

Soda.—When strongly heated, pane a reddish yellow 
colour to the outer flame. 
Potash gives a violet colour to it. 

Sulphur is known by its characteristic odour when the 
substance is roasted, If a portion of the heated mineral be 
placed on a moistened piece of silver, a black stain shows 
the presence of sulphur. 

Arsenic is known by its characteristic garlic odour when 
heated. 

All carbonates, effervesce in acids. (N.B. A limestone rock, 
which is made up of carbonate of lime, can thus be easily 
distinguished from a sandstone, &c.) 

Certéin silicates, when ot on by acid anil heated,’ 


CHAPTER IV. 
THE CHARACTER OF MINERALS. 


External Characteristics.—Specifie Gravity.Hardness.— 
Crystallization, 


In order to-discover the nature of a rock, the mineralogist’ 
may derive the necessary information by a careful study of 
its external appearance and characteristics; the form of 
crystallization, hardness, specific gravity, colour, streak (the 
colour when scratched, or when rubbed on a piece of porce- 
lain), &c., and also from its behaviour when exposed to the 
action of chemicals or heat. 

To find out the composition or nature of a mineral by its 
colour and external qualities is an art acquired only by- 
practice ; at the same time, a few such hints as the following 
may be uséful. 

A white soft mineral might be— 

Clay (which adheres to the tongue). 
Chalk (which is white’when heated). 7 

A white hard mineral might bea hard clay or wn aaccons 
iron ore or metallic oxide, carbonate, &c. 

A yellow mineral might probably be an oxide (hydrated) 
of iron, &c. 

If yellow, hard, and crystalline, a mineral might probably, 
be a sulphide. 

If red, a mineral might be an iron, though perhaps E 
mercury, ead or zinc, copper or, Silver ore. 

If brown, probably an iron, ‘though perhaps a mercury, 
lead, or zine ore. 

If black and metallic, perhaps a magnetic iron ore (at- 
tracted by the magnet), though other minerals such as 
graphite, &c., are blackish, 

if green, silicate of magnesia, copper ore, &c. 

These hints, however, are of no real worth where accu- 
racy is desired. 
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The specific gravity of a rock can-often be approximately’ 
known by weighing it in the hand and comparing it with 
an equal bulk of some other familiar rock ; but to accurately 
obtain the specific gravity Of a mineral, a fragment of it 
should first be weighed in air, then in water (which can be 
done by suspending it to the scale of a balance and im- 
mersing it.in water), The weight in air, divided by the 
weight in air minus the weight in water, gives the specific 


eee Es * 
gravity. = 9-\-=Weight in alr—weight in water. - 


The colour and appearance of the line ‘or furrow on the: 
surface of a mineral, when scratched or rubbed, is called 
the streak, which is best obtained by ‘means of a hard 
tempered knife or a file. If the mineral. is Soft, it may be 
rubbed on a piece of rough porcelain: Those parts which 
have been much exposed to the air should not be chosen. ° 

‘To discover the hardness of a mineral, it is necessary to 
try and find out which of the typical specithens of the scale 
of hardness (commencing with the hardest and proceeding 
to the pace is scratched by it. 


SCALE. 


1. Tale (such as soapstone), easily scratched ‘by the 
finger nail, fs ae 4 a 

2.{ Rock salt (also gypsum, zinc, &c,), not easily scratched 
by the nail, nor can scratch a copper coin. 

3. Calc spar (transparent), both scratches and can be 
geratched by dapper goin. ae ae? Mikes 

4 Fluor spar, not scratched by a capper cain and dacs 
Hot scratch glaad, . nf . 

5. Apatite, with difficulty scratches glass and is easily 
scratched by.a knife. * . 

6. Felspar, scratches glass and is not easily scratched by 
a knife. . ice 

7+ Quartz, not scratched by a knife and easily scratches 

lass. ‘é 

. 8. Topaz, harder than flint. 

g. Corundum, emerald, &c. =... - 

zo. Diamond, scratches any substance. 


FORMS OF CRYSTALLIZATION. 3r 


The hardness of minerals that can be scratched by the 
finger nail is 24 or less, and by a copper coin less than 4. 
Minerals may often bé recognised, or their nature verified, 
by the crystallization they assume. » : 
The following are the fundamental forms of crystals:— 
x. Regular system (called the cubic, octahedral, &c.). In 
this system-there are three equal axes (imaginary). passing 
through the same point and at right angles to each other. 
For examples— "8 : 


Cuse. OcTAHEDRON- ‘TETRAHEDRON. D ee iis 
HH P / Sy 
Fic. 18. Fia. 19. Fic. 20 Fic. ax. 


2. Square prismatic system (has three axes at right angles 
to one another of which two are of equal length). 
Examples— 


Ricut Sovare Prisit. Ricur SQuARE-BASED OCTAHEDRON. 
Fic. 220 Tie, 23. . 


3. Right prismatic system (right rhomboidal or rectan- 
gular prismatic system), in which the three axes are of 
unequal length. 


4. Oblique prismatic system, which in- P eee, 


cludes the right rhomboidal prism and 
the oblique rhombic prism. The three 
axes may be of unequal length while 


two are at right angles. 
. Example— Fic, 24. 
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. 


5. Double oblique prismatic system in which three axed 
are unequal. ' : i 

6. Rhombohedral system (regular hexagona] system). 
‘There are four axes, three of which are in the same plane 
and inclined to one another at an angle of 60°. 


Example— 


Crystalline form is not always spfficient evidence to rely 
upon in the determination of a mineral, as several different 
minerals assume the same. or hearly the same shapes of 
crystal; and, again, certain particular minerals are found of 
more than one shape, . 

“As examples of the first are carbonates of lime, lime and 


2 


magnesia, zing, iron, where the angle of the rhombohedral 


forms gnly yaries between 195° and yo8% . - 

Sulphur, iron pyrites, specular. iron, catbon, are-examples 
of thé'second kind, ER We 

In addition ‘to the alréady-nientioned characteristics 
useful in the determination of the nature of a particular 
mineral, some peculiar properties belonging to certain 
minerals should be noted. : 

For instance, some iron, cobalt, and nickel ores are 
attracted by the magnet ; some minerals—such as fluor-spar, 
topaz, carbonate of lead, quartz, and calc spar—become 
electrified by friction ; others—such as calamine—become 
so when heated. Others, when rubbed, yield a peculiar 
odour ; some—such as fluor spar—are phosphorescent, that 
is, yield a peculiar light when heated; while many possess 
a characteristic taste. , o 


CHAPTER V. 


BMETALS AND METALLIC ORES: THEIR CHARAC= 
TERISTICS.—TESTING.—OCCURRENCE, &¢. 


Antimony; sulphide.—Bismuth.—Chromium ; oaide.—Cobalt ; tin 
white; earthy oxide.—Copper; native; glance; pyrites; grey; 
ruby; black oxide; silicate; malachite.—Gold; detection of 
and distinguishing tests; peculiartttes; panning out; mechanical 
assay; sluicing; native gold, &c.—Iron; pyrites; magnetic 
pyrites; arsenical pyrites; hematite; magnetic »ron ore; brown 
hon ore; frankhmite; viviamite; copperas; spathic ore.—Lead ; 
galena; carbonate}- pyromorphite; chromate; sulphate; rough 
method for obtaining lead from galena,— Manganese; black 
oxide; wad, &c.—Mercury ; native; cmuabar ; chloride , selenide; 
to obtain metal from ore.—Nickel; kupfernickel; white; 
emerald; hydrated silicate,—Platinum; native.—Silver; native ; 
brittle ore; glance; hornsilver; muby ore; silver in ca:bonate 
of lead.—Tin; tmstone; bellmetal ore.—Zinc; calamine; sili- 
cate; red zinc ore. 


ANTIMONY.: 


The metal is usually found combined with sulphur, 
arsenic, or sulphur and lead. If a mineral be supposed to 
contain antimony in any form, the presence of the metal 
may be known by treating the specimen with carbonate of 
soda on charcoal in the R.F.* of the blowpipe, when, if it 
be present, a bluish whiteincrustation isformed, which (being 
volatile) disappears when exposed to the O.F, and R.F.; in 
the latter case with green coloration. The bead is white 
and brittle. To confirm :—Scrape the incrustation off and 
treat with hydrochloric acid and zinc on platinum foil. A 
film of antimony will be left on the latter, Ifa piece of ore 
containing antimony be heated in, an iron spoon, white 
fumes will rise and coat the rim. The behaviour of anti- 


*(N.B.—O.F. = Oxidising Flame ;, RF. = Reducing Flame; BL. 
= Blowpipe Flame; S.C. = Specific Gravity; H, = Hardness.) 


D * 
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mony with borax or platinum wire before the blowpipe 
flames is, when cold, in O.F. = colourless, ° 
jn R.F. = colourless to grey. 
Combined with lead, or bismuth, or copper, other tests 
have to be resorted to. 
Antimony-is a most undesirable metal to be associated 
with other metallic compounds in a vein, as it interferes with 


the ordinary smelting processes. 


Sulphide of Antimony (grey antimony). 
The ore from which the antimony of commerce is ex- 
tiacted— 
Crystallization—right rhombic prisms. 
Colour—iead grey. * 
Streak—lead grey and blackish. 
Lustre—shining and metallic. 2 
‘Structure—brittle : thin laminee slightly flexible. 
H.—2.; S.G—4'5 to 4°7- 
Composition per cent-—antimhony, 73; sulphur, 27. 
Fuses in the flame of a candle. Before B. flame and’on 
charcoal yields white fumes with odour of sulphur. When 
pure, is soluble in hydrochloric acid. Can be distinguished 
from an ore of manganese, like in appearance, by its being 
easily fused and its diagonal cleavage. , 
There are about ten varieties of this last ore, the streaks 
of which vary; all the ores, however, are soft, and can be 
| geratehed hy the finger nail. Grey antimony occurs with 
“serae of ailver, lead ‘zing, or iron, &c.,'and is aftan em naa 
with heavy spar and quartz. Found in metamorphic qn 
igneous rocks. . . 


BISMUTH. 

Found chiefly in the native state, but also in combina- 
tion with sulphur, oxygen, tellurium, carbonic acid, &c. It 
yields a yellow jacrustation in the O.F, of the blowpipe. ~ 

The oxide, sulphide, arsenide, combined sometimes with 
copper, lead, &c., vary in colour, hardness, and specific 
gravity, Bismuth glance, containing 8x per cent. of the 
metal, is usually of a lead-grey colour. When heated in a 
closed tube yields a sulphur sublimate. On charcoal before 
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the B.F. sputters and de; osit: i i i 
peter ae aia posits a yellow incrustation leaving 


CHROMIUM. 
The oxide is chiefly found with iron. 
Colour—brownish black. 
Lustresubmetallic. 
Z eam $.G.~—4'5. 
efore’ the B.F,. yields a i 
Chromate of lead is rarely ia ae a ee 


COBALT. 


Compounds of cobalt, when heated 
d , on charcoal bef 
i B.E., yield whitish’ metallic spangles, which on be 
gt ac a magnet, The metal moistened on paper 
a h nitric acid gives a red solution, which with hydro- 
cl lee Lage ri a a green stain on drying. 
reated with borax in either B.F. it yields a di DI 
lead. Before testing, metallic co: sche apes 
to drive off volatile Gorter, eon mias woncek 
Tin po Cobalt. 
ee cubical, and dodecahe- 
Breaks with uneven and granular fi 
. . re r. 
Colour—tin white and ea, asia 
Streak—greyish black. 
H.—5'3 3 S.G.—6'4 to 7°2. 
Composttion—cobalt and arsenic. 
Before the blowpipe it colours bora: 
Affords pink solution with nitric ok siesiatehiaecalati 
Earthy Oxide. 
Usually massive. 
Colour—blue black or black. 
H.—t1 to 1'5 ; S.G.—2"2 to 2°6. 
Composition—oxides of cobalt and manganese, 


Cobalt Bloom, 
Lustre—pearly. 


Colour—peach -red, - cri : 
2 -red, crimson ; sometim 
greenish, 2 eS: Biey OF 
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a Istria ACR 


Streak—paler; powder-lavender. 
Comper per cent.—oxide of cobalt, 37°6 ; the 
remainder, arsenic and water. . = 
Gives off arsenical odour when heated. Behaviour with 

fluxes in the B.F. same as other cobalt ores. 4 

Tn Great Britain cobalt ore is found in cavities in lime- 
stone of the carboniferous age. In Norway and other 
countries a variety of tin white cobalt is found in gneissic 
and primitive rocks. In Germany deposits of cobalt are 

found in limestone over copper slates. 


COPPER. ‘ ; 
If a specimen is supposed to contain copper, it should be 
examined either by means of the blowpipe or chemicals. 
With carbonate of soda on charcoal before the B.F.,nealy 
any copper ore is reduced and a globule of metallic copper 
obtained. Heated with borax or microsmic salt in the O.F. 
there results a green bead when hot, a blue one when cold. 
Most copper compounds, when heated in the inner flame, 
impart a green colour to the outer one. Copper compounds 
are, for the most part, soluble in nitric acid. Af a, piece of 
polished iron or the bright point of a penknife be dipped 
into the acid solution, it will be slightly coated with metallic 
copper if any exist in the ore, Ammonia added to an acid 
solution affords a green colour, and, in excess, 2 blue one. 
In the absence of a blowpipe or chemical apparatus, the 
presence of copper in a substance may be detected in this 
way :—First, roast the aye ba “i when fiat a 
RAME BreAsE axnose it to the heat of a flame, which Wi 
Shber arene tate p if copper exists, ‘Ary f the mineral 
be well powdered, mixed with some fat and salt, and place 
in the fire, the presence of copper will be known by the blue 
or green colour, : : 
Rich, if the powdered mineral be mixed with a little 
charcoal and roasted for about one hour, and then vinegar 
be poured on it and allowed to remain for a day or so, cop- 
per will produce a blue colour, afterwards becoming green, 


Native Copper. . . 
Found in treelike, mosslike, threadlike shapes, in octahe- 
dral crystals, grains, &c. 
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Colour—copper red. 
Is ductile and malleable, 
H.—2'5 to 3 ; S.G.—8'5 to 8g. 
Can be tested by the blowpipe or chemicals like other 
copper ores. Usually ‘carries silver. Found chiefly in 
North and South America, also in Cornwall, Wales, &c. 


Copper Glance (vitreous copper ore). 


Crystallization—thombic prisms, Is slightly sectile: 

Colour—blackish grey, tarnishing to blue or green, 

Streak—blackish grey, sometimes shining. 

H.—2'5 to 3; S.G.—s5'5 to 5°8. 

Composition per cent—sulphur, 20°6; copper, 77°2 ; 
iron, 175. 

Before the blowpipe gives off sulphur fumes, fuses easily in 
the outer flame, and boils, leaving a globule of copper. Is 
fusible in a candle flame, Is rather like sulphide of silver, 
but the button left after exposure to B.F. shows the differ- 
ence. If the mineral be dissolved in nitric acid, and the 
point of a penknife be placed in it; a slight copper coating 
will be formed if the metal is present, whereas, if a piece of 


bright copper be placed in it, a slight coating of silver will 
be formed if silver be present, 


Copper Pyrites (chalcopyrite). 


Crystallization—tetrahedral, also massive, &c. - 

Coloir—brass yellow, sometimes tarnished and iri- 
descent, 

Streak—greenish black and unmetallic, 

H.—3'5 to4; S.G.—q'z5. * 

Composition per Cent.—sulphur, 34°9; copper, 34°6; 
iron, 30's. 5 : 

Before the B.F., it fuses to.a magnetic globule. If fused 
with borax, metallic copper is the result., Tested in acid, 
like other copper ores. Is sometimes mistaken for gold, 
iron pyrites, or tin pyrites; but it crumbles when cut, 
whereas gold can be cut in slices. Is of a deeper colour 


than iron pyrites, and yields easier to the knife, nor does it 
strike fire like iron pyrites. It may be distinguished from* 
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tin pyrites by the blowpipe and other tests. If the ore be 
ee d of 4 pale yellow Colour, it 1s considered to be poor 
in copper, © : A. bes _- 

Variegated copper pyrites (containing 60 per cent, 
copper) is of a pale reddish yellow colour. 


and iron black, sometimes 


steal grey, and iron lack, sometimes 


38°63; sulphur, 26'3; 
iver, gc. 


Tt sometimes contains 4 
er.) .Afte: 


Feen 2 
sore ‘by’ the blowpipe: and 
chemical tests. ‘The darker the colour the less arsenic in its 


Red Copper Ore (ruby copper). 
Found massive, earthy, granular, &c. 
Cystalhaation octahedra and dodecahedral. 
Structure—brittle. 7 
Lustre—adamantine, or submetallic. Is subtransparent 
or nearly opaque. Detached crystals look 1ather 
like spinel rubies. he ‘ 
-Colour—deep red, ruby colour, though it is often iron 
grey on the surface.” 
Streak—always = red. 
H.—375 to 4; S.Gi—6. ets 
Cmbootion os cent,—copper, 88°78; the remaindet 
oxygen. : 
Heated in a tube closed at one end, it darkens, Yields 
globule of copper before the blowpipe. Dissolves in nitric 
acid, + : 
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Black Oxide of Copper. 


Usually found on the surface, due to the decomposition of 
a sulphide or other copper ore. Black copper at the top of 
a lode may indicate some other copper compound deeper 
down. If the ‘dusty powder be rubbed between the fingers 
and dropped on a flame, the latter will be coloured green. 


Silicate of Copper. 
Usually as an incrustation, massive, &c. 
Colour—bright green and bluish green. 
H.—2°3 ; $.G.—2 to 2°3. 3 
Contains 40 to 50 per cent of oxide of copper. 
Is rather like malachite in colour, but when dissolved in 
nitric acid a precipitate is left, whereas malachite is quite 
dissolved. 


Malachite (green carbonate of copper). 


Found in botryoidal or stalactitic masses, and -as an 
incrustation, &c. 
Structure—fibrous, 
Nearly opaque. 
Colour—emerald green. 
Streak—a paler green than the colour. 
H.—3'5 to 4; S.G, 3°6 to 4. 
Contains about 70 per cent. of copper. 

Before the blowpipe it becomes blackish. With borax 
before the B.F. it fornis 4 green globule, and eventually 
yields a copper bead. 

Completely dissolves in nitric acid, and so differs from 
‘other ores of a similar appearance. 

The dive carbonate is very like the above; but its crys- 
tallization is a rhombic prism, and its streak bluish. 

It is impossible to enumerate more than a few of the 
localities where copper ore is found and its manner of 
occurrence. It occurs in rocks of every age and in both 
lodes and deposits. The usual ore in a copper lode is 
pyrites, which is decomposed into black oxide at the surface. 
In Cornwall the copper lodes, which generally run east and 
west, are more productive in the slates than the granites. 
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The New Red Sandstone of Cheshire and. Shropshire. con- 
tains certain deposits -of' copper, chiefly “malachite ;° and 
in the Carboniferous Limestone of Shropshire are also 
deposits of the same ore as well as pyrites. Copper pyrites 
veins traverse green. slates and. porphyritic racks in the 
north of England, Not ta mention the variety of lodes 
whieh ran thiongh rocks of varloug-age of North Americh, 
the following area fei I e positign of certain 


depositey: & BP CY Big 8 roel 

“In the Bastern States there are deposits ty-the New Red 
sain also in the Carboniferous Limestone and Silurian 
rocks, . In the Lake Superior district, where so mined 
native penne is found, deposits occur in sandstones an 
shales, underlying greenstong,, &¢. There are also laces 
running through the various strata. . Deposits of ruby copper 
ors occur in Arizona. between quartose and hornblendig 
rocks and, limestone, Lede, and deposits in Chili are 
worked in hornblendia and. felspathio quartz rocks, ihe 
celebrated ‘Burra Burra mine “ip Australia, from which 
splendid lumps of malachite are familiar objects in mune 
consists af an immense irregular. deposit of malachite an 
olher: copper dies in -limestone=andsharder: rocks, as.wvell.as 
in the soil, Copper deposits occur elsewhere in schistose, 
hornblendic, quartose rocks, é&c., and pyrites bearing lodes 
through rocks of various ages. 


GOLD. . . 

To detect free or native gold in a piece of specimen 
rock, in sand or gravel, the sample should be carefully. 
examined by means of a magnifying glass, if the eye 1s 
insufficient. The particles of gold, if present m the free 
state, will probably be distinct, whether wet or dry, and can 
easily be.distinguished by an expert from discoloured mica; 
iron, or copper pyrites. ‘Gold presents the same colour from 
whatever direction it is looked at, To the prospector this 
is a guiding test. If a gold grain be detached from a rock 
or selected from sand or gravel, it can be flattened-out by 
hammering and can be cut in slices, whereas those. sub- 
stances likely to be mistaken for'gold are reduced to powder 


when pounded. Iron pyrites is too hard to be cut bya 


ZO “ PAN OUT” GOLD. AL 


knife, while copper pyrites affords a greenish powder. Be- 
sides, pyrites ore, when heated, gives off a sulphury odour. 
Mica, which when discoloured ‘may be frequently mistaken 
for gold, is not sectile, and has a colourless streak; it can 
thus be distinguished from the precious metal. It may be 
well, too, to know that a speck of gold is not altered in 
colour or appearance by hydrochloric acid. As the quantity 
of gold in rock is usually very small—and to be payable it 
need not be otherwise—the most and only accurate way of 
determifing its quantity is by means of scorificatioi or 
fusion in a crucible, and afterwards by the cupellation pro+ 
cess. This, however, is not always practicable in an out-of- 
the-way place, and, consequently, more simple means are 
generally sought for by prospectors in order to obtain a 
rough assay; and as gold is usually, though not always, 
met with in the pure metallic state, such are to be in a 
great measure depended upon. At.the’same time, it must 
be remembered that frequently the gold occurs as a very. 
fine powder, invisible to.the eye or even under a magnifying 
lens, and also that the grains—probably due to%sulphur or 
arsenic—may be coated with a film, which prevents them 
from being recognised, and also from being capable of 
amalgamation with mercury until they have been roasted or 
undergone some operation. ‘ 

To “pan out” gold-bearing matter, the gravel, sand (or, 
rock powdered but not too finely), is placed in a -flat-bot- 
tomed basin or pan, the diameter of which is about a foot, 
and two or three inches wider at the top than at the bottom. 
The pan, three-quarters full of ore, should be placed at an 
inclined position under water, or else water poured into it, 
and by shaking and agitating the contents of the pan by a 
kind of oscillatory motion, the lighter portions of the ore 
are allowed to run over the sidé of the vessel, until, after 
much washing, the heavier particles, such as gold, iron 
sand, &c., settle at the bottom. The iron sand, if magnetic, 
can be separated from the yellow metal by a magnet, or 
else can, when dry, be blown away by a gentle blast of air. 
The wooden vessel, called in Brazil a batea, serves the same 
purpose-as the “ pan.” . 

The following is another method of obtaining the frée 
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gold from a quantity of ore, Finely powder a quantity of 
ore along with water. Add mercury, at the rate of about 
x oz, of mercury to 8 lbs. of ore, and, if obtainable, a little 
cyanide of potassium. Grind the whole for two or threé 
hours until the gold and mercury thoroughly amalgamate; 
Add water, and when the amalgam has settled at the bottom 
of the vessel pour the lighter matter off, collect the amalgam 
and squeeze it through chamois leather. The residue must 
be heated to drive off any mercury 1emaining: 

* On alluvial diggings, the operation of washing the gold 
dirt is usually-conducted by means of sluices, having an 
inclination of about 8 feet in 12 feet. These sluices consist 
of a series of troughs formed by planks nailed together, the 
length of each being about ro or 12 feet, the height § inches 
to 2 feet, the width x to 4 feet. By making one end of the 
bottom plank of each trough 4 inches narrower than at the 
other, the troughs can be telescoped into one another, and 
so a sluice of very great length can be formed. Across the 
inside of the bottom planks small narrow strips of wood, 
2 inches or so; thick, and 3 or more inches wide, are: fixed 
across, or sometimes at angles of 45°, to the side of the 
trough at short intervals apart. Running water washes 
downwards the earth thrown into the sluice, which is open 
on the’top side, and the gold dust accumulates (sometimes 
assisted by the aid of mercury-allowed to trickle out of a 
vessel from tiffle, to rifle) in front of the bars, while the 
‘fighter matter Is Washed dawnwarda, -® S81 hein 

' 


Native Gold. °° ti re ; 
Found as grains ; laminze, sometimes threadlike,; nuggets; 
&c, 
Colour—yellow. 
H.—2'5 to 3; S.G.—t12 to 20. 


With carbonate of soda on charcoal before B. F, it yields 
a yellow bead, easily hammered out or cut. Tf the pow- 
dered oré be dissolved in aqua regia (4 parts hydrochloric 
and x part nitric acid), a purple precipitate will be formed, 
when protochloride of tin is added to the solution. . 

Gold, nearly invariably in a native state, is very widely, 
distributed over the globe, and is obtained from the gravel, 
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sand, clay, “drift beds,” washed down from gold-bearing 
strata, or else from quartz lodes traversing ‘the older slaty 
and metamorphic rocks and less abundantly in granite. Tt 
is also found scattered about in rocks of a granular nature. 
The ordinary gold-bearing lodes and deposits occur as 
represented in Fig. 26, which represents the structure 
of .the Ural Mountains Iron pyrites, copper pyrites, 
magnetic iron, blende, galena, &c., are some ofthe metal- 
lic minerals often very commonly associated with gold in a 
lode, the iron pyrites in veins of a gold-bearing district 


Fic. 26,—Saction sHowine THs Two ConpiTiOns-UNDER Wich GoLD 18 
USUALLY FOUND. _ 

Granitic and gatieia tocks, often containing gold finely ) Traversed by quartz 
disseminated. 2, Micaccous, talcose, and argillaceous veins containing 
rere rocks, Laurentian and Cambrian. gold, 

ilutian and Deyonian strata 4, Carboniferous limestone and. grits. 5, 
‘al measures. 6, Permian and newer rocks 7, 27s 7 Drift filling hollows 
in rocks, with gold, especially at the base of the drift, 


nearly, if- not always, containing a certain amount of the 
precious metal. On the surface of a lode the gold specks 
may perchance be noticed, by the eye or lens, in the 
cavities of the brown honeycombed quartz rock, although 
free gold may be invisible in the pyrites rock deeper in the 
lode and unexposed to atmospheric and other changes 
affecting the surface portions. 

Gold is sometimes found as a telluride (as in Colorado 
and elsewhere in Western America), with antimony, arsenic; 
bismuth, &c., while all beds of rivers flowing from moun- 
tainous districts are worth prospecting. 

Considering that there are few, if any, countries in the 
svorld where gold has not been found, it is unnecessary to 
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a ne ee 
cite more than a few of the leading places and some of the 
conditions under which it has been met with, 


AUSTRALASIA, 


Victoria, —In quartz reefs, mostly through Lower Silurian 
rocks, and a lesser number through Upper Silurian. , The 
direction of the majority of the first set is W. of N., that of 
the remainder E. of N. Not only have the ordinary allu- 
vial deposits, as generally found near the surface in drifts 
washed down from the gold-bearing lodés in the higher 
land, been extremely rich, but also (as in some parts of 
California) the beds of ancient streams which have been 
covered by other aqueous deposits over which lava once 
flowed. ‘The following diagram will exemplify the position 
of such a rich “ gutter :”-— 


SSE, 


Fic 27.—SEcTion oF THE OLDER Drirrat, Goto Deposits NEAR BALLARAT. 
Scale: Hor, 1’=10 chains; Vert. x"=320 feet. 


a, Drift.» 3, Basalt, ¢, Black and red clays. d, Basalt. ¢, Light coloured clays 
F, Basalt. xx x, Auriferous drift, 


New South Wales—In deposits chiefly derived from 
greenstone associated with Silurian and Devonian beds, &c. 

Queensland.—In quartz veins, mostly through metamor- 
phic rocks, and in alluvial deposits derived from these. 
The bluish coloured quaitz is most productive. 

New Zealand.—In.beds of rivers, in valley bottoms, and 
on flat Jand as a deposit, sometimes in a conglomerate for- 
mation, along the seashore mixed with magnetic tron, in 
glacial diifts, &c.» In quartz veins through metamorphic 
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rocks, the best veins rinning in a direction varying from N. 
to N.E., also in veins through a blue tufa formation. | 

New Guinea.—In auriferous black sand. Ina deposit 
of decomposed slate, quartz rock, and conglomerate, above 
which are leaf-bearing clays. 


Asia. 


India.—Gold is fowuhd in a very great many different 
localities, and both in jen and alluvial’ deposits. In the 
Wynaad are gold-bearing reefs running ‘through granitic and 
metamorphic rocks. . 

Ceylon.—In veins thyough chloritic and micaceous rocks. 


~AMERICA. 


Canada.—in alluvial deposits above talcose and other 
schists ; in lodes through syenitic granite, &c. 

Nova Scotia —In quartz lodes through serpentine. 

Caltfornia—In extensive alluvial deposits at the base of 
the Sierra Nevada, in the beds of modern and ancient 
streams, in magnetic irom sand, in lodes through granitic 
and gneissic rocks of the Cambrian age, in seam diggings 
which consist of decomposed bedrock with irregular seams 
of auriferous quartz. (See Fig. 1.) 


Fic. 28.—Secrion or Spanish Peak Derostts (Carirornta). 


In Placer county the lodes running E. and W., also N. 
and S., traverse syenite, also metamorphic slate, 

In Nevada county certain lodes run N.W., and also N.E., 
the country rock being granite, greenstone, and slate ; gene- 
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rally speaking, the lodes run through metamorphic schists, 
or greenstone, alternating with belts ‘ae syenite. 


oa 


ods Gos 
Rim rock of Gold Bearing Slates 


aepos 


Fi, 29 —SECTION OF A PART OF TabLe fountain (CaAuIFoRNIA). 


Throughout the whole of Westerr} America, in the Rocky 
Mountains regions, such as Colorado, Montana, Dakota, 
New Mexico, &c., placer diggings and auriferous lodes are, 
and have been, worked in very many places. As a rule, the 

‘lades:run through graniticyrocks/and metamorphic schists 

“and slates, the quartz being associated with iron and copper. 
pyrites,.galena, zinc blende, silver ore, &c. In the Eastern 
States,.the gold-bearing veins are of much the same nature 
as those above mentioned, 


PROM, iAbon Wagan he assis eee ENR 
“When heated before the blowpipe some of the ores are 
infysible, while most hecome, if nat naturally 90, -attractable 
‘by the magnet. When the test is not destroyed by the 
presence of other metals, iron in a mineral when heated 
swith borax on a platinum wire in the inner flame produces 
a bottle-green glass ; in the outer, a dark red, when hot; a 
light red, when cold. 


Iron Pyrites (mundic). : 
Crystallization—usually cubical ; also octahedral, &c. 
Lustre—frequently bright metallic. 

Colour—yellow of different shades. 
Streak—brownish black. 
"H.—6 to 6°5 ; 5.G.—4'5 to 5. 

coagedien abou half iron and half sulphur. 


IRON ORES. a7 


Strikes fire with steel, and has slightly peculiar.smell when 
broken. If heated before B.F., sulphur fumes are given off, 
and eventually a globule of metal, attractable by the magnet, 
is obtained. The powder of iron pyrites is very slowly 
soluble in nitric acid. This ore carries gold in either a 
small or great quantity, and is generally to be found in 
gold-bearing and other lodes, oxide of iron, colouring the 
quartz brownish, representing at the surface the decomposed 
iron pyrites such as exists in the vein deeper down. 

The mineral is often mistaken for copper pyrites and 
sometimes for gold, but its being too hard to be cut by a 
knife is a distinguishing test. Iron pyrites4s not employed 
for the extraction of iron; it is the chief mineral, however, 
from which sulphuric acid is obtained. In Spain are very 
rich deposits from which most of the ore brought to England 
is mined, although the Coal measures of this country are 


-productive. 


Magnetic Pyrites, 

Crystallization—hexagonal prisms, &c. 

Colour—between copper red and yellow, inclining to 
bronze. 

Streak—greyish black, 

H.—3'5 ; S.G.—4"4 to 4°6. 

Composition —about 60 per cent: iron, the rest sul- 
phur, 

In the outer B.F. on charcoal, a red oxide of iron globule 
is formed ; in the inner flame, fuses and yields a black mag- 
netic globule having a yellowish fracture. It is not so hard 
as iron pyrites, and is slightly attracted by the magnet. 


Arsenical Pyrites (wispickel). 
Cystallization—thombic prisms modified on the angles, 
&e. 
Colour—silver white. 
Streak—greyish black. 
*Lustre—shining. 
H.—5*5 to 6; $.G.—6+3. 
Composition—about 35 per cent. iron, the rest arsenic 
and sulphur ; cobalt sometimes occurs in the ore. 
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Before B.F. a magnetic globule is obtained. Strikes fire 
with steel. Is found in tin veins of Cornwall and Bohemia, 
also with copper, iron, &c. 


Specular Iron (Aamatite). 
Crystallization—xhombohedral ; some crystals are thin 
hexagonal tables with oblique edges. 
Colour_-dark steel grey in some varieties, but red in 
some earthy ones. 
Streak—powder invariably dark cherry red. 
H.—5'5 ; S.G.—4'5 to 5°3. 
Composition—7© per cent. iron, the rest oxygen. 
_ Infusible before B.F,, but with borax gives a yellow glass 
jn the outer flame, a green glass in the inner flame. 
Varieties of.this ore are :— 
Specular iron—of a metallic lustre. 
Red hematite—an opaque mineral, not of a metallic 
lustre, brownish or red in colour. Has a radiated structure. 
Red pchre and red chalk—soft and earthy, generally con- 
taining a quantity of clay. | ' i oe 
eee i. ery Clee iran~elay ironstone, &c. : 
aay ae rorsareta wealycvariety).incnsed athe: basis 
for acertain kind of paint.” 


Magnetic Iron Ore ‘(/oadstone). 
. Colour—dark iron grey with metallic Instre. 
Streak—plack, is 
Struciure—brittle. * 
H.—5"5 to 6'5 ; S.G.—5 to 5°T- 
‘Composition per cent,—peroxide of iron, 69 ; protoxide 
of iron, 3I.  . 

Infusible before B.F. ‘Yields bottle-green glass when 
heated with borax in inner flame. If powdered, the iron 
can be separated from impurities by the magnet. Not acted 
on by nittic_acid ; but when powdered is soluble in hydro- 
chloric acid; Masses of specular irgn ore and magnetic 
iron may sometimes be mistaken for one another; the 
difference of streaks easily distinguishes them. This ore is 
the most important in the north of Europe. 
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Brown Iron Ore (/imonite). 


Sometimes earthy. Massi i i 
oo aca. y. ssive, with botryoidal and smooth 
pd ine Sani ag 
‘olour—brownish yellow and coffee col 
Streak—yellowish. oe 
Lustre—dull or submetallic, 
H.—5 to §°5 ; S.G.—3'6 to 4. 
Composition—85 per cent. of iron peroxide, of which 
seyen-tenths is pure iron. 


Before B.F. blackens and becomes magnetic. * Gi 

s C 0 gnetic. ° Gives~ 
bottle-green glass in the inner flame when heated with 
borax. 

Varieties :— 


Brown hematite—Botryoidal, stalactitic, &c. 
Yellow and brown ochre—Earthy. 


Bog iron ore—Of a loose, friable texture. 
black or brownish earth in low swampy cone le 


Brown or yellow ironstone—Hard and compdct. 


Franklinite (a2 American ore). 
Colour—dark black. 
Streak—dark brown. 
Pic nat ie 
‘omposition—66 per cent. peroxide of i 
sey Pp jron, manganese, 


n appearani 1S, thing like ma; tic iron, but less 
I eaTance some! magnetic 
gs of ? e 


Copperas (green vitriol). 
Colour—greenish white. 
Lustre—glossy and subtransparent. 
Structure—brittle. 


Contains 25 per cent. of oxide of i 
rs Pp of iron, also sulphur and 


It is formed: by the-decomposition of iron pyrites.. 
Vivianite. 


Crystallization—oblique prisms. 
E 
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Lustre—pearly or glossy. 
Colour—deep blue to green. 
’ Streak—blue. 
H—1's to2; S.G.—2°6. 
Composition—42 per cent. protoxide of iron, phos- 
phoric acid, and water. 
Becomes opaque before the blowpipe. 


Spathic Iron (iron spar, carbonate of iron). 

Sometimes massive, with a crystalline structure. 
Crystallization—hexagonal, rhombohedral, &c. 
Lustre—glassy or pearly. : 
Colour—yellowish grey to rust colour ; becomes brown- 

ish red to black on exposure. 
Streak—uncoloured, 
H.~3 to 4°53 S.G.—3°7- 
Comppsition—62 per cent, of protoxide of iron, car- 
‘* acid, &c, 


* Before BAP. it blackens and becomes magnetic. Colours 
borax green. Dissolves in nitric acid, but, though a car- 
bonate, does not.effervesce much, unless in a powdered 
state. Heated in a closed tube, often decrepitates, and 
tuins black and: magnetle, a Sonor aT a 
; cd fronttone of the Black Band seam {a an impure 
variety,’ tasty : erat ad ee 

The'axides and carbonates of fron are the principal ores, 
and their gangues are calcareous, argillaceous, siliceous, or 
bituminous, their value depending in a certain degree on 
the associated minerals, Thus:—In spathic ores, 5 to 15 
per cent. of manganese or carbonaceous matter in a clay 
stone is an advantage; whereas some iron ores are de- 
creased in worth by being associated with iron pyrites, &c. 

Magnetic iron ore occurs in granite, gneiss, schist 10cks, 
clay slate, and limestone. 

Remarkable deposits of red hzematite occur in Carbon- 
iferous, Cambrian, Silurian, and Devonian rocks. In Cum- 
berland, North Lancashire, and Wales, veins run north and 
south in mountain limestone. Brown iron ore deposits 


GALENA, 5E 


occur in Carboniferous Limestone and Lower Coal measures 
in several places in England and Wales; also in the Lias 

Oolite, and Lower Greensand of some places. In Spain 
brown haematite is found in a cretaceous formation. Spa- 
thic ores occur in carboniferous rocks, as well as in Devonian 
and older rocks. Clay ironstone is found in shales and 
clays of the Coal measures, also in Lias formation. 

_ The Titaniferous iron ore, sometimes massive, but usually 
in the form of dark black sand washed down from the 
rocks in the country around, is very plentiful in some parts 
of North America, New Zealand, &c., and is often amife- 
rous. Unfortunately the ore is rather refractory. 


LEAD. 


Lead compounds, if heated with carbonate of soda 
charcoal before the blowpipe flame, yield malleable canal, 
and also a yellow oxide of lead incrustation. , 

If dissolved in nitric acid, the white sulphate of lead may 
be thrown down as a precipitate by adding sulphuric acid ; 
or as chloride of lead ‘by adding hydrochloric acid. e 
_ As, however, other chlorides might be formed at the same 
time, the precipitate should have ammonia added to it 
when, if chloride of lead, it is unaltered. - : 


Galena, (the principal ore of lead). 


sor and cleavable in cubes, also 
Lustre—shining metallic ; 

but the fadkrn is baiant, eee nea 
Colour—lead grey, 
Streak—lead grey. 
H.—2°5 ; $.G.—7'5. 
Composttion—8o per cent. lead, the rest sulphur. 


Unless heated carefully in the B.F. it i i 
tate, but eventually yields a globule of leat ere 
posed by nitric acid. Galena can be distinguished from 
silver and other ores by blowpipe and chemical tests as well as 
by its characteristic cubical cleavage. - The ore usually con- 
tains a perceptible amount of silver, and its presence may 


52 THE PROSPECTOR’S HANDBOOK. 
On 

ved by dissolving the ore in nitric acid-and dipping 
apt ieage gt into the solution, when a silver 
film will be formed. A galena ore should always be care 
fully assayed for silver, as sometimes it is very rich, Itis an 
erroneous notion that fine-grained” galena is more argenti- 
ferous than a coarse-grained one, though it might be in 4 
particular district. 


Carbonate of Lead (white lead ore). 
, Compact, ‘earthy, or fibrous masses, 
Crystallization—prismatic, &e. 


Structure—brittle. : . 
Lustre—giassy or adamantine ; 1s transparent or trans; 


n pure, ; 
aiaee Me a greyish (sometimes with a bluish 
~ tinge). 

Streak—colourless. 
H.—3 to 3°53; 8.G.—6'5. : 
Composition—75§ ‘per cent, of ‘lead, the rest carbonic 
so syaidy 6G, & i Chee 
Before BF. 9 Jead head ts Optainegy..... 
Pele Bae anne acid, and # biece of clean zinc be 
dipped, in the solution, prilhanc Jead laminas will be precipi- 
tated on the zinc, 


Pyromowphite. St wad Ceti oak 
Colour-—greenish, sometimes bright grass green, the 
hexagonal crystals having a greasy lustre, also 
yellowish, brownish, and sometimes dull violet. 
Streak—whitish or yellowish. . 
Lustre—more or less resinous ; generally translucent. 
-H.—3'5 to 4; S.G.—6'5 to 7. Sena ’ 
i er cent, of lead, as well as phosphorus, &c, 
i en kde before the B.F., a globule is formed 
which crystallizes on enines Le a yellow oxide of lead 
i ion is-seen on the charcoal. 
eGrrith carbouate of soda in R.F. yields a lead bead. Is 
soluble in nitric acid. : 
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Chromate of Lead. 


Is a yellowish mineral containing -protoxide of lead and 
chromic acid. It blackens before the blowpipe and leaves 
shining globules of lead in the slag. Produces a yellow solu-- 
tion in nitric acid. 


Sulphate of Lead. 


A white, grey, greenish, or bluish, translucent or opaque 
mineral, with an adamantine lustre. Contains protoxide of 
lead and sulphuric acid. Rather like carbonate of lead, but 
is softer and does not effervesce in an acid. : 

Galena (generally mixed with other metals) is the usual 
and most productive ore of lead, atid is very frequently ex- 
tremely rich in silver. It is found in rock formations of 
various ages in lodes, pockets, flats, &c. Cae 

The carboniferous or mountain limestones of England 
yield most of the lead ore, while it is also worked in the 
“killas ” of Cornwall, a Devonian formation, . 

It also occurs in Great Britain and other countries in the 
Lower Silurian rocks, in granites, gneiss, &c. . 

The carbonate of lead deposits of Leadville, Colorado, 
best known for being richly argentiferous, occur between 
bluelimestone and porphyry (Fig. 30). 

Galena: is generally associated with quartz, carbonate of 
lime spar, fluor spar, sometimes barytes, copper and iron 
pyrites, &c, 

For the assay of Galena, see Chap. IX. 

The following is a-simple method of obtaining lead bul- 
lion (though not the proper amount) from an ore, and may 
be of use to the prospector. Erect a square furnace of 
rough stones. Place rough logs of wood at the bottom, 
above this split wood, then broken-up ore, and-then wood. 
The fire should be lighted at the entrance, and the lead 
allowed-to run out into a basin. 


MANGANESE, 
The principal ore is the black oxide (grey manganese or 
pyrolusite).: 
Found’ compact or granular; the black powder in the 
cavities will soil the fingers. Small brilliant crystals, like 
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cut steel, are sometimes met with ; also‘botryoidal masses 
with a fibrous structure. : 
Lustre—submetaliic. 
Colour and streak—black. 
H.—2 to 2°53 S.G.—4’8 to 5. . 
Composition—63°3 per cent. manganese, the remainder 
oxygen. : 
Effervesces briskly with borax before the B.F, 
The oxide of manganese, when heated with borax on a 
latinum fire, colours the bead violet to black when hot, 
yeddish violet when cold, in the O.F. ; colourless when hot, 
colourless to rose colour when cold, in the R.F. 1 ad 
‘Wad (bog manganese) is an earthy or compact variety of 
manganite, a minéral which differs from the black oxide in 
containing ro per'cent of water. Psilomeng is a hydrous 
oxide of manganese which contains baryta and other sub: 
stances. When heated with borax produces’ a violent 
‘effervescence. oe” r | 
Manganese. spar (of a reddish colour) consists of man- 
ganese protoxide, silica, &c, ; 
” Manganese deposits occur in different parts, of the world 
and seem to have been derived from the metal originally 
scattered about in rocks-of the ancient formations. 


MERCURY. 

If heated in a glass tube together with carbonate.of soda, 
mercury compsunds yield a sublimate of mercury on the 
cold part of the tube. 


Native Mercury. 

Is sometimes found as fluid globules of a tin-white colour. 
$.G.—13°6, Is volatile hefoie the B.F., and easily dissolves 
in nitric acid. : 


Cinnabar (sulphide of mercury). , 

- This is the ‘ore from which commercial mercury is ob- 
tained, Sometimes found massive, with a granular structure, 
sometimes in a crystallized form, the crystals being brilliant, 
transparent, and of a beautiful carmine colour. 
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‘ Colour—generally red, sometimes bright red; also 
* brown, brownish black, &c. 
Streak—red. 
Lustre—anmetallic, 
Structure—sectile, - 
H.—2 to 2°5; S.G.~6 to 8. 
Contains 86 per cenit. of mercury, the rest sulphur. 


Is volatile before the B.F. Soluble in aqua regia (4 hydro- 
chloric acid and r nitric acid), but notin either hydrochloric 
or nitric acid: ‘ oe oe . 

If the powdered ore be placed together with. quicklime in 
an iron pan and gently heated, a -globule of mercury will 
be found at the bottom of the pan. : 

If the powdered ore be placed in a glass vessel capable 
of standing heat, such asa thin oil flask, and exposed to a 
strong flame, the mercury, will form a sublimate on the upper 
and cool part of the vessel. * 

By placing powdered ore in the mouth of a tobacco-pipe, 
closing the mouth with clay; and exposing the bowl to a 
fair heat. ‘the mercury may be collected on a cool surface, 
held so that the fumes given off may be condensed) 

A gold coin or a piece,“of clean’copper placed in the 
fumes will soon have a deposit of mercury 6n its surface. 


Chloride of Mercury (horn quicksilver), 


Is crystalline and granular, of a dirty white‘or ash grey . 


colour, and a yellowish streak. 
H.—1 to 2; S.G.—6-48. 
Selinide of Mercury. 


‘Of a steel or lead grey colour and metallic lustre 3 occurs 
in Mexico. 


' 


The following aré some of the places where cinnabar is 
found and its mode of occurrence :— 


California—As deposits in cretaceous rocks, &c. 

Iéria in Iilyria—Disseminated through bituminous schist, 
limestone, or grit. . 

Spait—In veins traversing a micaceous schist. 


i 
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Ztaly—In small veins through mica slate. : 

WMexico—There is a mercury-producing vein in pitchstone 
porphyry, q , * 

South America—There is a mercury-bearing ore in strata 
of shales and sandstones, &c. : 

Generally speaking, mercury ores occur in both early and 
late-geological formations. 


NICKEL. 

To test the presence of nickel in a mineral, by means of 
the blowpipe, requires great care. If heated on charcoal, 
together with carbonate of soda in the inner flame, a grey 
metallic powder, attractable by the-magnet, is formed, If 
heated with borax on platinum wire in the outer flame, a 
hyacinth red to violet brown glass results when hot, 2 yel- 
lowish or yellowish red when cold. In the reducing flame a 
grey bead is formed, 


Kupfornickel (Agsenical nickel). sd will cll a8 ceclbensdl A 
kidgeyshaped; columnar, athorescenty 


HOr=-VORAON 


ished). 
Streak—paler. 
Lustre—metallic. 
epaie e 
A.—s to 5'5; S.G.—7"3 to 7°7- F 
Dodie? 5 to 45 per cent. of nickel, the rest 
chiefly arsénic. - . ; 
- Often resembles native copper, but is harder, Soluble in 
nitric acid, and forms a green solution which becomes a 
violet blue by the addition of ammonia 


White Nickel (wickel glance). 
Crystallization—cubical, 
€olour—silver white or steel grey. 
Streak—greyish black. 
Lustre—metallic. 


¢ ti 7 PORTE. Bah “he : 
¥ ee ornet yed (greyish or blackish when’ tar 
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Structure—brittle. 
H.—s'5 to 6; S.G.—6"4 to 6°7. 
Composition—25 to 30 per cent.-nickel, the rest arsenic, 


Emerald Nickel (a carbonate of nickel). 
Is of a bright green colour, and contains 28°6 per cent. 
of water. ‘4 7 
In.addition to the above may be mentioned_the prolific 
hydrated silicate of nickel found in New Caledonia: 


Colour—green, light or dark. 
Streak—light green. 
S.G.—2'2 to 2°86; H.—a°s. 


Gives off water when heated. Fuses in borax before 
B.F., and gives the ordinary nickel bead- Is a silicate of 
nickel and magnesia, with iron, &c. Good specimens yield 
12 per cent. nickel, Is found in lodes and pockets in ser- 
pentine rock. Matrix, cellular silica. Sometimes in a lode, 
the nickel is replaced by cobalt. 


Excepting the New Caledonia ore, the principal ore is 
kupfernickel. It occurs in, many countries of Europe, in 
metamorphic, syenitic rocks, ‘&c., and is generally associated 
with ores of cobalt, copper,;silver, lead, &ci In Canada, 
a deposit of nickel ore occurs between magnesian lime- 


.stone above and serpentine below. 


PLATINUM. 


This metal is found in the native state. Occurs in grains 
and masses. * ; ‘ 


Colour—whitish grey or dark grey. 
Streak—whitish grey or dark greys 
Lustre—metallic. ; 

H.—4 to 4°53; S.G.—16'to a1. > . 

Iridium and osmium, &e., are usually mixed up with it. 
Wholly insoluble before the blowpipe flame. Can be dis- 
solved in aqua regia (4 parts hydrochloric and 1 nitric acid), 
forming a yellowish solution, which becomes a bright red 
colour when protochloride of tin is added. 

On account of the high specific gravity of platinum,-it can’ 
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be “ panned out” from sand or gravel just the same as gold 
or other heavy metals. - 

If platinum be ‘dissolved in aqua regia by boiling, and 
salammoniac be added to the filtered solution, a granular 
precipitate of a bright yellow or reddish yellow is formed. 
“When this precipitate is heated, the metal, as “ spongy 
platinum” powder, is obtained. : ; 
Platinum, though it is found'in minute quantity in some 
metal-bearing veins, is usually met with as giains, generally 
flattened, in gold-hearing alluvial deposits, probably washed 
down from crystalline rocks, 


SILVER. 

Silver ores are easily fused before the blowpipe flame, 
either with or without carbonate of soda. The resulting 
globule of metal, of its characteristic white colour, can be 
readily hammered out or cut by a knife. . 

’ If the powdered mineral, supposed to contain silver, be 


i dissolved in: nitric acid and the solution be filtered or 


decanted,.the presence of silver ‘may be known by adding 
a solution of common table salt or of hydrochloric acid to 
the original solution, If silver be present, a’ white preci- 
pitate“is ‘thrown down. “As chloride of lead or mercury 
ight alsa. be precie fated, Jet it be yemembered that 
chloride of silver 18 waluble in ammania, whereaa chloride of 
lead is signe ee and mercurous chloride blackened by it. 

A very bright piece of copper pe tn the-original-soly- 
tion; wauld be coated with metallic silvey, if any existed, Ta 
test for copper, a biight knife-blade dipped into the solution 
would be coated with a copper film. - |. ° 

Sometimes, if a lump of silvér-beating ore be’placed in a 
vety hot fire, it will show white particles of the-metal on the 
outside. .* 

The metal silver soon -tarnishes, whén exposed-to the 
action of sulphur ; -thus, if boiled along with the yolk of an 
egg, it will blacken. ‘ : 


Native Silver. 


Found as wire silver, in thin sheets, in tree-like shapes, 
&c., and as octahedral crystals. : 
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Colour and Streak—silver white. When found in veins 
is usually tarnished on the surface. 
Structure—easily cut and hammered out.. 
H.—2'5 to 3; S.G.—1o'r to 131. 


The silver usually contains gold and copper. * Is recog- 
nised by the blowpipe and acids, as above mentioned. 
Native silver is ofteh associated with iron rocks, native 
copper, &c. 


Brittle Silver Ore (sulphide of silver and antimony). 
Found massive, compact, in rhombic prism crystals, 
&e, 
Lustre—metallic.- . 
Colour and Streak—black or iron grey. 
H.—2 to 2°53; S$.G.—6-29. 
Composition—When pure contains about 71 per cent. 
of silver, the rest antimony, &c, o 


With carbonate of soda before B.F. it decrepitates, but 
readily yields a silver lead, If the mineral be dissolved in nitric 
acid a piece of bright copper will be covered by a film of 
silver if placed in the solution. It is distinguished from silver 
glance by being brittle ; whereas silver glance is soft and 
sectile, and chips can be cut off without crumbling. 


Silver Glance (sulphide Of silver). 
A most important ore. Found massive, &c. 


Crystallization—cubical, octahedral, &c. 

Fracture—conchoidal or uneven, 

Colour—blackish or-lead’ grey (before exposure to the 
light has.a bright metallic lustre), 

Streak—same as colour, and shining. - 

Structure—Soft-and sectile. 

H.—2 to 2'5; S.G.—7'1 to 7°4. 


Contains 87 per cent, silver, the rest sulphur, Is usually 
associated with the sulphides of lead; copper, iron, zinc, 
antimony, arsenic, &c., also with- nickel and cobalt ores. 
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Before B.F, with carbonate of soda yields globule of.’ 


metal. Known in acid solution by usual tests. Is similar 
in appearance. to some copper and lead ores, but distin- 
guished before the B.F. and by its malleability, Is fusible 
at the temperature of an ordinary flame, 


Horn Silver (chloride of silver). F 
A soft mineral found massive ; also in crystals. Is nearly 
opaque, translucent on the" edges, and has a waxy appear- 
ance, 
Fracture—conchoidal, 
Colouy—greenish white, pearl grey, &c. 
Streak—shining and grey. 
Cuts like wax, P F i 
Contains about 7§ per cent, of silver, when pure. 
Fuses in 2 candle flame. Before BF. readily yields 
metal. The surface of a plate of iron is silveréd by itwben 
moistened and rubbed. Forms a large portion of the South 
» American “ pacos” and “ Colorados” ores. | i 


Ruby Silver (Ayrargyrite). | eS 
Massive, granular, or as prismatic crystals, 
Lustre—adamantine and submetallic. — 
Colour—Sometimes black, reddish black, or brilliant 
“etepahineal ealoyry ‘3 Hee 
>) Sireah—~lavely crimsan reqy + 
H.—2' to a's; S.G.—574 to 56. 

Contains about 60 per cent. of silver, the rest arsenic, &e, 
Occurs with calcite, galena, &c. ; : 

The dark red silver ore is a sulphide of silver and antimony ; 
the light red contains arsenic in the place of antimony. The 
ores of silver occur in veins traversing granitic and gneissic 

“ rocks, clay slate, mica schist, limestone, &c., and are usually 
associated with the ores of iron, copper, lead, zinc, &c. 

In many parts of the world silver is chiefly obtained from 
Jead ores, galena always containing more or less of the pre- 
cious metal. ae 

At Leadville, Colorado, America, where most extensive 
mines have been: worked of late years, the silver is found in 


fie By eg Vou bidyee ket 


LEADVILLE SILVER-BEARING DEPOSITS, 6r 


, th carbonate of lead deposit lying between a blue limestone 
fo;mation below and a white porphyry above (Fig. 30). 

hé famous Comstock lode, Nevada, running north and 
hy and consisting of quartz (here and there calcite and 
lecomposed rocks), and such minerals as sulphides of various 
als, silver ore as argentite, and also native silver, gold, 
, lies between syenite above and metamorphic slaty rock 
@elow. In Mexico rich deposits of silver-bearing ore are 
ound in limestone, also between slaty and porphyritic rocks, 
nd traversing igneous and metamorphic formations, In 


Fig, 30. 


Chili chloride of silver and native silver are mined for in 
stratified beds above granitic rocks, the most productive 
ones belonging, it is supposed, to the Cretaceous period. 
In Peru are certain silver-bearing beds overlying porphyry 
and with limestone at the sides. In Colorado and other 
Western States and Territories of America chloride of silver 
deposits occur, and fissure veins, the number of which is 
legion, generally containing ores of silver and other metals 
mixed with the quartz, 


TIN. 

When a tin-bearing mineral is heated before the blowpipe 
with carbonate of soda or charcoal, white nietallic tin is 
yielded. By dissolving this in hydrochloric acid and adding 
metallic zine, the tin will be deposited in a spongy form, In 
the blowpipe assay, tin leaves a white deposit behind it, which 

. cannot be driven off in either flame. If it be moistened 
with nitrate of cobalt solution, the deposit becomes bluish 
green, and this test distinguishes it from other metals. 


62: THE PROSPECTOR’S HANDBOOK. ' 


' The most important ore is— 
Cassiterite (tn ore, oxide of tin, tinstone). 

: Massive and in grains. ; 
Crystallization—in square prisms, octahedral, &c. _ 
Colour—when pure, colourless and transparent, pl 

usually brownish, or black, or grey, with a br hy 
lustre when crystallized, ‘ 
Nearly opaque, and g resinous, submetallic lustre. 
Streak—brownish, ©. : 
H,—6 to. 75, 8.G,—6'5 to. 7's, aii 
(Is almost as hard as quartz, scratching glass, &c,) 
Contains, when pure, 78 per cent. of tin. 
Is infusible alone. before the B.F., but with carbonate off 
sode, metallic tinie ylelded, 
Stream Tin 


Ts the ore found ‘ts rolled fragments of tinstong in thef 

beds of streams or low-lying gravels, 

Weepd Taye a RE eS ‘ 
“Is ah uncrystallized fibrous form of the mineral rather like 


dry wood,-generally..of.a,light-hrown colour, variegated with - 


yellowish and dark ‘concentric bands, . 
Tin ore sometimes resembles dark garnets, black zine 
blende, &c. 


Bellmotal Ore (sulphide of tin). ee 
A rare ore, found massive and crystallized in cubes, 
Colour—steel grey. 
Streak—black. 
Structure—brittle, 
H.—-4; S.G.—4'3 to 46. : 
Composition—27 per cent, tin ; copper, iron, and 
sulphur. "i ; : 
Veins of tin ore traverse granite, gneiss, mica, slate, &c. 
In Cornwall the lodes generally run east and west, and 
the average dip is 70°; some also run across these. The 
ore is also found asa series of small veins in friable granite ; 
also in masses, and as stream tin, as well as in veins between 
certain rocks and parallel to their beds, The true veins 
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‘verse granite and killas. In Queensland tin is obtained 
f yma deposit, and also from lodes through granite rocks, 
: Tasmania from deposits and from lodes in a porphyritic 
rock. In New South Wales quartz veins carrying tin run 
through granite. The alluvial deposits of the Malay Archi- 
elago are doubtless derived from veins in granite. 


ZINC. 


Minerals to be tested for zinc should be treated along 
avith carbonate of soda on charcoal, before the blowpipe. 
The presence of the metal is known by the incrustation on 
the charcoal (very luminous when strongly heated) which is 
when hot, yellow; when cold, white. If the inicrustation be 


moistened with nitrate of cobalt and heated, a fine green 
colour results. 


Calamine (carbonate of zinc). 


~ This is the most important ore. Massive, stalactitic, and: 
not quite transparent, 

Colour—when pure, pearly white ; but, owing to pre- 
sence of iron oxide, &c., generally brownish, some- 
times green. 

Streak—whitish, 

Lustre—pearly or glassy. 

Structure—brittle. 

H.—s ; 8.G.—3'3 to 3°5. 

When pure, contains 52 per cent, of zinc; the rest, 
oxide of iron, carbonate of lime, and magnesia, &c. 

Infusible alone before the blowpipe. Like other carbo- 
nates, effervesces in acid. Sometimes looks like calc spar. 


Zine Blende (sulphide of zinc, commonly called Black Jack), 
«Massive and fibrous ; crystallizes in octahedrons and do- 
#lecahedrons. 

‘ Colour—when pure, yellow and transparent, but more 


usually, brownish red, garnet red, or blackish and 
translucent. 


Streak—white to reddish brown. 
Lustre—waxy. 
H.—3'5 to 4; S.G.—a, 
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Some specimens become electric. 
Contains nearly 67 per cent, zinc ; the rest sulphur, &c. 
Only fusible on the edges when heated alone on the blow- 
pipe, Dissolves in nitric acid. If roasted in a glass tube, 
some of-the sulphur is given off and a residue,-zinc sulphate 
(white vitriol), is left. Zinc blende occurs with iron and 
copper pyrites, silver ores, é&c. 


Silicate of Zine (sinc glance), 

Colour—whitish, blue, brown, or green. 

Not quite transparent, 

Streak—whitish. 

Lustre—pearly or glassy. , 

H.—4'5 to 5; 5.G.—3°3 to 3°53 ak 

Contains about 67 per cent. of zinc ; the rest silica. 

Before B.F. froths up and gives a phosphorescent light. 

Is infusible alone, With borax, yields a clear bead. If 
heated in sulphuric ‘acid it dissolves, and the solution 
hecomes gelatinans when cool, * : : ; 


none J Uae T 
ranulay or masdive, mn 


‘Cleavage—brittla slices, rather like jnica, 
Chlours--bright sed, ; i 
Sireah—-orange yellow. 
Lusivernbrillanty 6 be ke 
Not quite transparent. 
H.—4 to 4°5; S.G.—5"4 to 5°6. 
Contains about 8p per cent, zinc. 
Infusible alone before the blowpipe, « With borax, yields 
a transparent yellow glass. Dissolves in nitric acid. 5 
The principal ore, calamine, occurs in veins, beds, and 
pockets, usually in limestones of Devonian, Carboniferous; 
ér Oolitic age. Zinc blende is found in the limestones off 
Great Britain and elsewhere, It is often associated with ° 
several metals in a lode. In Cornwall there is @-saying, 
“Black Jack rides a good horse;” that is, where. zinc 
plende is met with at the top of a lode, copper may, pro- 
bably be met with deeper down, He 
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CHAPTER VI. 
OTHER USEFUL MINERALS AND ORES. 


Black lead.—Coal; anthracite; bituminous; brown coal.—Bitt 
asphalt ; naphtha ; petroleam, — Gypsum. meester Alaneet 
Borax.—Common_ salt.—Precious stones and gems; diamond,—- 
Table of characteristics of various precious stones and gems. 


GRAPHITE (Jack lead). 


-Lustre—metallic, 
Colour—dark steel grey. 
Streak—black and shining. 
H.—r'2; $.G.—e'z. 


Is greasy to the touch. Soils paper, if rubbed on if, 
Contains about 90 per cent. carbon; the rest, iron, lime, &e. 
Is infusible before the blowpipe and insoluble in acids. 
In Cumberland, England, blacklead-bearing strata are 
found in slate rocks interbedded with trappean rocks, In 
Ceylon, in the upper strata of Devonian formation. In the 
United States of America, in gneissic rock. Graphite is used 
in the manufacture of lead pencils, crucibles, &c, 


coat. a 


True coal (not lignite and brown coal) is usually found in 
beds or seams divided from one another by beds of shale, 
sandstone, grit, and clay, in the Coal measures belonging to 
the Carboniferous formation. The principal varieties are— 


Anthracite. 


A black, shining coal with sharp edges and conchoidal 
fracture. Streak, black. Does not soil the fingers. is 
not easily lighted, but when alight gives out an intense heat 
peo very little smoke, Contains 90 to 95 per cent. of 
carbon. 
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Bituminous Coal, 


Has a rather more waxy appeafance than anthracite, 
Colour, black. Streak, blackish. $.G. not more than 1°5. 
Varieties: pitching or caking coal, splint coal, cannel coal 
(having a fine compact texture and conchoidal fracture, 
capable of receiving a good polish, sonorous when struck), 
cherry coal, jet (which is blacker than cannel coal but more 
brilliant in lustre), contains 73 to go per cent. of carbon. 


Brown Coal or Lignite, 


‘Colour, brown or blackish. Resinous lustre, sometimes 


dull, so to go percent, carbon. Although in England and 
many other countries the carboniferous rocks contain large 
coal beds, the most useful mineral is met with in- other 
formations, such as in New Zealand, where lignite is found 
of a recent as well as of the Jurassic or Cretaceous age. In 
various parts of North America the lignite-bearing strata 
belong to the Tertiary and Cretaceous period, &c. . 


BITUMEN. 

Found both in the solid and fluid state, Is inflammable 
and has a peculiar odour, 

Varieties :— 


Asphalt, 

A solid black or brownish-mineral. Fracture, conchoidal 
with glassy lustre. H.—2, When pure, will float on water, 
In Trinidad there is a lake of it x} miles in circumference, 
It is solid near the edges, but boiling in the centre. Asphalt 
is found in the mountain limestone of Derbyshire and 
Shropshire, also in-granite with quartz and and fluor spar in 
Cornwall, ’ vi 


Wayhthe (aitneral ait), 
A fluid of a yellowish colour, Has a pecniiar odour, 
Will float on.wator, Ra 


Petroleum, 


A ‘fluid, darker in colour than naphtha, sometimes 
black, Naphtha and petroleum contain 84 to 88 per cent, 
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of carbon, the rest hydrogen. Asphalt, in addition to car; 
bon and hydrogen, contains oxygen and a little nitrogen. 
In California it is found in strata belonging to the Tertiary 
age. In Colorado and other Western States, to the Cre- 
taceous. In North Carolina, to the Triassic. In West 
Virginia, to the Coal measures. In Kentucky, it occurs near 
the base of Carboniferous Limestone. ‘The West Pennsyl- 
yania oil strata belong to the Devonian age.. 


G@yPsum (alabaster). 


Crystalization—derived from a right rhomboidal prism. 
Colour—white, grey, black, &c. 

When pure, is clear and translucent, and of.pearly lustre. 
In hardness most varieties can be scratched by the nail. 
S.G. 2:3. In composition is a sulphate of lime. Before 
B.F. becomes white and opaque, and is easily crumbled. 
All varieties, when heated and reduced to powder and mixed 
with water, harden while drying. Gypsum (from which 
plaster of Paris is manufactured) occurs in recent Tertiary 
formations, and also in the various other formations as old 
as the Silurian. Is often associated with beds of rock salt 
as in Cheshire. 

APATITE. 

A mineral very rich in phosphate of lime, and, after 

treatment, used for dressing the soil. 
Cleavage—not well marked. 
Colour —white, grey, greenish, &c. 
Streak—white. 
Is transparent to opaque. 
H.—4'5 to 5; S.G.—2°9 to 3°3. 

Some varieties are phosphorescent when heated. Before 
B.F. fuses with difficulty on the edges. In Canada occurs 
extensively in limestone of the Laurentian age. 


ALUM (hydrated sulphate of potash and alumina). 
Is best known by its astringent, sweetish taste, 
H.—2 to 2°5; S.G.—1°8. P 
Soluble in its own weight of boiling water. 
Found in clay slates, 


Bar 3 
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BORAX (Jorate of soda), 
Colour—white. 
Ts opaque. 
Lustre—vitreous. 
Fracture—conchoidal. 
Structure—brittle. 
Taste—sweetish alkaline. 

Before B.B. it swells up and becomes opaque, but melts 
afterwards to a transparent globule. Found as a deposit in 
lagoons. In Tuscany, Nepaul (India), and in various parts 
of America, are borax-bearing lakes, 


WITRE (salipetre). 

Is usually found native as an efflorescence on the soil. 
Is soluble in water. When thrown on live coal, causes vivid 
éombustion. Composed of potash and nitric acid. 


COMMON SALT (chloride of sodium). 
;  Goloyr--rwhite or greyish, sometimes rose red. 
acklen_ whe 
6 


$e aor gamete igcseleeneinats 


jt depanits are found in strata Of variays ages, and often 
associated with gypsum, magnesia, sada, &c, 


PRECIOUS STONER, 

Precious stones belong to such formations as granitic~ 
gneissic, porphyritic rocks, &c., and are generally found in 
the débris of such; and although certain diamond-bearing 
soils may be of a comparatively recent age, they are: for all 
that made up of the constituents of the older rocks. 

Diamonds are usually met with in alluvial soil, often on 
gold-diggings. In some India fields there is a diamond- 
bearing conglomerate, made up of rounded stones cemented 
together, which lies under two layers, the top one consisting 
of gravel, sand, and loam, the bottom one of thick black 
clay and mud, - 

in Brazil the most precious of all gems is obtained from 
a conglomerate of white quartz, pebbles, and light-coloured 
sand, sometimes with yellow and blue quartz and iron sand, 
In South Africa the diamondiferous alluvial deposits consist 
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chiefly of nodules of granite, basalt, sandstone, greenstone, 
&c., and in it are garnets,‘jasper, agates, &c., as well as the 
diamonds. There are both dry and river diggings, 

‘The method of detecting the diamonds is the same in 
principle everywhere. The larger rocks are thrown aside 
the gravel sifted, and the pebbles (separated from the sand) 
are easily cleaned and examined. 

_ Diamonds, spinel ruby, or garnet are never found as six- 
sided prisms, and thus several commoner crystals can be 
distinguished from them ; nor are emeralds, sapphire, zircon 
found as cubes, octahedrons, or rhombic dodecahedrons. 
With the exception of diamond (which is pure carbon), pre- 
cious stones may be divided into two classes—those which 
have alumina as the base, and those which have silica. Of 
the first are the sapphire, ruby, emerald, &c.; of the second 


-are the ameythyst, opal, cat’s-eye, agates, &c, 


Fic. 31, Fig. 32. Fis. 33. 
Usvar Fors ve Sinaia = iia 
To estimafe the-value of an uncut diamond there is no 
fixed rule, on account of the fluctuation of prices. 
Generally speaking, the value of diamonds of different 
weights varies as the squares of their weights in carats 
(N.B.—x carat = 3} grains troy. : . 


Valuacfadiamona ¢ = A multiplied by A multiplied by 
Of A catats = some number dependent on 
ie a 4 the value of x carat. 
jus a diamond of 200 carats is 400 time: 
than one of 10 carats. si iickiiccies 
The hardness and lustre are the most reliabl 
4 i e tests to detect 
this choicest of all gems. A diamond will scratch any sub- 
stance (except boron) ; but in testing it care has to be taken 
that the angles be not broken, as, notwithstanding hardness, it 
is rather brittle. Some of the characteristics of the principal 
precious stones are given on the two following pages, 
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TABLE OF CHARACTERIST! 


ees 
Namo 
of Precious Colour, &e. s.G.| H. Crystallization. 
Stone or 
en. 


Diamond } White or colourless; 

a sometimes __ tinged 
with yellow or other 
colours. Reflects 
light brilliantly. Has 

- adamantine lustre. 

Ruby “Red, 

Topaz Various, 

Sapphire Pale blue. 

Emerald . | | Beautiful green. 

Amethyst | (Violet blue. 

Spinel right red or scarlet. 

Ruby 


Cat’s-eye | Greenish ey and 
e Caraucat Then 
polished, , displays 
beautiful internal re- 
flections, like a cat’s 
eye. 
: Opal Milk white, peatly 
} » |! grey, &c. When 
moved in various po- 
sitions displays beau- 
fifa) colounsszze ’ 
Deep red, 5.4 


Turquolip | Blush greap. 

(phosphate 

of alumina, : 

aS: cate 

yy copper) | 

Quartz ‘White and other 
colours, sometimes 
transparent. 

Jasper Tile red, yellow, 
urple, &c. 

Cornelian right red. 


Onya, &c. || An agate, with co- 

lours arranged in 

flat horizontal 

layers. 

Corundum | Blue, grey, brown, &c.| 
(pure 

alumina) 


35 10 | Octahedral, dodeca 
hedral, faces some 

+ times curved (Fig: 

31—35), Theocte 

hedral is the com 

mon form in India. 


to 9 | Rhomboidal. 


3°8 8 | Octahedral and dod 
cahedral, 


3to | 8&5 
3 


2 to |5*5 to| Uncrystallized. 
23 | 65 


35 to 65 to| Dodecahedral, &c, 
44 | 12, | Renitarm s stelgett| 
+" | govuntadan 


tog} - {novus} 
2°65 7 | Hexagonal, prism, & 


4 9 |Granular, six-side 
prisms, &c: 


* To ascertain the natvre of the refiaction, place the stone 


other side. , If the refraction 


VARIOUS STONES AND GEMS. 


Electrical Properties. 


Positive. 


F Fusibility. 


Tnfusible. 


Rétain electricity for] Infusible. 


hours. 


None. 


Retains electricity, 


Positive, 


Bleetrical by fric- 
tion. 
None: 


Positive. 


Infusible; changes 
colour before B.F. 


Tnfusible, 


Infusible ; gives off 
water before B.F. 
and becomes 
opaque: 


Fusible. 


Tnfusible: in mi- 
trass decrepitates 
and turns black. 


Infusible ; but fuses 
with effervescence 
with carbonate of 
soda before B.F. 


Unaltered alone be- 
fore B.F., and 
with soda; gives 
blue colour with 
cobalt solution ; 
fuses with diffi. 
culty with borax. 


7f 


Action of Acids. 


Not acted on. 


Insoluble, 


Insoluble in hydro- 
chlone, partly ‘solu- 
ble in sulphunce. 


More or less soluble. 


Imperfectly soluble. 
Soluble. 


Insoluble. 


Insoluble, 


pat of the eye and let a small object be moved slowly about on the 
uble, fwo images will be seen, 
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CHAPTER VII. 
COMPOSITION OF VARIOUS ROCKS. 


Granite. —Schists. — Gneiss. — Serpentine, — Basalt. Pitchstone; = 
Obsidian.— Pumicestone,— Sandstones.—Limestones,—Dolomite. 
—Clays.—Nature of certain minerals in igneous and metamorphic 


rocks ; quartz ; felspar ; mica ; tale; chlorite ; homblende ; augite ; 
olivine,—Matrices of veins; quartz; fluor spar; calc spar. 


Granite. oi 
Composed of quartz—white, black, grey, &c.—in ra-her 
irregular grains; mica, silvery white or metallic black 
(sometimes replaced by hornblende); potash felspat of 
a white, pink red, or yellowish colour, and crystallized. 
Contains 70 per cent. silica, with alumina, lime, magnesia, 
alkalies, oxidé of iron, &c.; or 4o-per cent, felspar, 30 to 
40 per cent. quartz, ro to 20 per cent. mica. — a 
In foliated granite the grains are arranged in layers. In 
graphic granite the felspar is arranged in the quartz, or the 
quartz in the felspar, something like the letters in Oriental 
-writing.. Micaceous, quartzose, felspathic granite are varieties 
in which, mica, quartz, felspar respectively predominate. 
Bysnite th cy variety of granite fred {for quarts and chiefly: 
eampased of hornblende and potash felapar. 
orphyry is a compact felspathic yock of the natuye of 


anite, having felspar crystals, mica, quartz, chlorite, &c., 
imbedded in it, which give it a speckled appearance, + 


Schists. . ‘ 
Mica schist consists of fine layers of quartz and mica ; |tale 
schist consists of fine layers of quartz and talc; chlorite 


schist consists of fine layers of quartz and chlorite ;“hprn-” 


-blende schist consists of fine layers of quartz and hornblende.- 


N.BIn the so-called igneous rocks sometimes the minerth are 
distinctly crystallized, sometimes of @ very compact appearance Zeke 
broken porcelain, 
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Gneiss 


Ts made up of the same minerals as granite, only con- 
taining them in parallel layers. 


Serpentine. 

A greenish, grey, brown, &c,, mineral, opaque and trans- 
lucent. Breaks with a conchoidal fracture. H.—2‘25 to 4; 
S:G.—2'5 to~2°6. Massive, foliated, or fibrous, and in 
appearance pearly, resinous, or waxy. Before B.F. whitens 
and-gives off water. Contains 40 to 44 per cent. of mag- 
nesia, 40 per cent. silica. 


Basalt, 


When broken, of a black, bluish, greenish, greyish brown, 
&c., colour, though usually pale drab colour on the surface. 
Contains 40 to 60 silica, rz to 28 alumina, oxides of iron, 
inanganése, lime, magnesia; &c. 


Pitchstone. 

A volcanic rock resembling obsidian, but instead of having 
a glassy hue is duller and of a pitchy appearance, Is slaty, 
compact, scaly, &c,, and breaks with a conchoidal fracture. 


H.—5°5; S.G.—2°2 to 2°3. Before BF. melts to a grey 
enamel or porous glass, 


Obsidian. 

A glassy voleanic rock with a conchoidal fracture. Usually 
black or grey, although of several other colours, H.—6 to 
47; S.G.—2°2 to 2°6. 

Contains,70 to 80 per cent. silica ; alumina, alkalies, &c, 


Before B.F. melts to a foaming consistency, a glass or 
enamel.” 


Pumicestone. 


A spongy, porous, volcanic rock, usually, though not 
always, greyish white or of some light colour. + Floats on 
water, although the powder has a specific gravity above 2. 
Is very brittle. Before B.F. melts to a white enamel. In 
composition, nearly the same as obsidian. Hardly acted on 
by acids. 
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Sandstones, . 

These rocks may always be recognised by, their appear- 
ance, being made up of particles of sand cemented together. 
The grains (chiefly silica) are very hard. Do not effervesce 
in acid. 


Limestones, 

Rocks chiefly composed of carbonate of lime, and: conse- 
quently, like other carbonates, effervesce when a little hydro- 
chloric acid is dropped on. Though infusible before the 
B.F,, limestone glows with a very bright light. 

Varieties :— 

Chalk—Soft, earthy, whitish and without lustre, 

Granular or compact limestone. ; 

Oolite, which consists of spherical grains, and in appear- 
ance like the roe ofa fish. arly Limestone, marble, 
cale spar, &c, 


Dolomite: . 5 | i 4 ‘ 

A colourless, white, sometimes yellow, = or pale red. 
mineral, of a pearly, resinous, or yitreous-like appearance is 
composed of Pareadayen of Jime and tagnesia, ta infus{ple 
before the B.F., but glows with a bright light. Though a 
carbonate; daes nog efferverce myph in acid, | 


Olaya, \ : d 

Contain uspally about 4a to go per cent. silica, se alue 
mina; water as well, sometimes, as iron, lime, potas » &c. 
When mixed with water clays may be kneaded by hand into 
various shapes. Usually, when in a dry state, very ab- 
sorbent of water. Become hard when dried. Adhere to the 
tongue. Some clays give out a disagreeable earthy smell 
when breathed upon. Are generally infusible in a furnace, 
Varieties ;— .. 


Slate Clay—Colour, greyish or greyish yellow. Fracture 
slaty. When ground and reduced to paste with 
water can be used as firebrick. : 

Common Clay (used for making bricks, tiles, and coarse 
pottery). Loam, 


FELSPAR.—MICA. 8 


Pipe Clay—Colour, white or greyish white; feels 
greasy. Surface polishes when pressed by the finger. 

Potters’ Clay—More easily fusible. Ofvarious colours ; 
generally red, yellow, green, blue, &c,, becoming 
red or yellow when burnt. 

Kaohn (porcelain clay), The purest form of clay. 
Contains 40 to 42 per cent. alumina, 46 to 48 per 
cent. silica, and water. It is really decomposed fel- 
spathic rock. Kaolin is greasy to the touch, friable in 
the hand, and does not easily form into a paste with 
water. When heated, hardens and retains a white 
colour, 


NATURE OF CERTAIN MINERALS 
Met with in various of the Igneous and Metamorphic Rocks. 


Quartz (see Matrices), 


elspar, 


“Colour usually white or red, occasionally grey, black, or 
green. Felspars scratch glass and can be scratched by 
quartz ; but not well by a good knife. S.G.—2's to 2°7. 
Lustre commonly vitreous or pearly on the more perfect 
cleavage planes. Some varieties are iridescent or opal- 
escent, With the exception of Labrodorite, felspars are 
unacted on, or imperfectly so, by acids. Contains silicate of 
a with soda, potash, lime (sometimes two or more of 

ese), 


Mica. ‘ 

A finely foliated mineral of pearly lustre. In colour 
sometimes white, grey, or black, and when exposed some- 
times yellowish. Cleavage very perfect in one direction. 
Laminze very flexible: Usually occurs in thin-scales; some- 
times in large plates, Harder than gypstim, not so hard 
las calc spar. S.G.—a2'5 to 3. Mostly fusible before B.F. 
Not readily acted on by hydrochloric acid. In its compo- 
ition are silicates of alumina, with potash, magnesia, lime, 
ron, manganese, &c, 
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Tale. 


which bend but are not elastic, H.—1; S.G.—2"6 to 2°8. 
Before blowpipe is infusible, but whitens. Becomes red 
with nitrate of cobalt solution. Is‘not, soluble in eithe 
hydrochloric ‘or sulphuric acid. Composition per cent. : 
silica, 62; magnesia, 27; alumina, water, iron, &c. 


Chlorite., ee 

A dark green, generally foliated and scaly mineral 
Streak, greenish grey. H.—t1 to 1°53 S.G.—2"7 to 2°96 
Soluble in hot sulphuric acid. Contains silicates of alu 
mina and magnesia and water. 


Hornbiende. 


_ magnesia, also fron, alumina, &c, 


Augite. 

A dark green or blackish mineral, in composition lik 
hornblende, of a pearly or vitreous lustre. Is met with i 
volcanic rocks, 
Olivine., 

A green or brownish transparent or translucent miner 
of a vitreous lustre, found imbedded in lava or basalt, I 
harder then felspar and equals quartz. S.G.—3'g to 3'5 
Dissolves in sulphuric acid, less readily in hydrochlor} 
acid; the silica gelatinizes. Consists of silica, magnesia, 
iron, and oxygen, 


QUARTZ.—FLUOR SPAR. a7 


MATRICES OF VEINS. 
The principal ones are :— 


Quartz. 


Of nearly every colour, generally white or brownish, 
sometimes bluish, as in the Queensland gold districts, 
and of a dull glassy lustre. Scratches glass, é&c., but 
cannot be scratched by a file or knife. Is infusible 


alone before the B.F., but with carbonate of soda it dis- 
solves to a glass. Is insoluble in acids, except hydrofluoric. 
If two pieces of quartz are rubbed together in 
the dark, a phosphorescent light is seen. When 
crystallized, is usually in six-sided prisms. H. 
—17; S.G.—2°6 to 2°7. At or near the surface 
of a lode the quartz has very often a honey- 
comb appearance, and stained brown, yellow, 
purple, or other colour, due to decomposed iron 
or copper pyrites, or other metallic substances, which 
may be expected to be found deeper down. Quartz is 
very nearly pure silica. 


Ae, 38. 


Fluor Spar. 

Though by no means so common a matrix as quartz, it 
often forms or is mixed with the gangue of copper, lead, 
or silver-bearing lodes. Is usually purple, sometimes yel- 
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low, white, or green, and occasionally blue. Ifa piece be 
heated in a dark place, a phosphorescent light may be noticed. 
Fluor spar. might be mistaken for a precious stone ; its soft- 
ness, however, is a distinguishing feature. : 
Crystallizes most commonly in cubes, octahedra, &c. 
Crystals are transparent or translucent. H.—4;, $.G.— 
3°14 to 3°18. Is brittle. When heated in a closed tube, 
decrepitates and phosphoresces. : one 
Gives opaque beads when heated with borax andimicros- 
mic salt before B.F. If melted in a tube with microsmic 
salt it gives off vapour of hydrofluoric acid, which corrodes 
the glass, i, : , oo, 
If the powdered mineral be dissolved in sulphuric acid, 
the gaseous acid will corrode glass, and even siliceous stones. 
Blue John is a name given by Derbyshire miners to a blue 
fluor spar. Composition: lime, 51 ; fluoriné, 48. 


Cale Spar (carbonate of lime). : 
Generally transparent or translucent, Crystallization rhom~ 


Fic. 39. Fic. 40. Fic. 41. 
Comox Forss or Carc Spar, 


l 
bohedral, &c, “Some common forms being as above. The 
faces are sometimes very brilliant. H.—3; 5.G.—a2’5 to 
2°8, ,Is colourless, topaz, or honey yellow, grey rose, 
violet, &c., Pabst 

Is infusible before the B.F., gives a very bright light, and 
is eventually reduced- to quicklime,. It effervesces when 
acted on by an acid, 


CHAPTER VIII. 
TESTING BY THE WET PROCESS, 
Systematic Plan of Procedure. 


, In testing a mineral by the wet process, the method is to 
powder and thoroughly dissolve it in some liquid, usually an 
acid, or mixture of acids, and then to recognise the presence 
of some known metal or metals by the peculiarity of the pre« 
cipitate produced, when a reagent has been added to the solu- 
tion. If the mineral is likely to contain sulphur or arsenic or 
other such volatile substances in its composition(such as iron 
pyrites, copper pyrites, galena, &c.), a good plan is to powder 
and roast it in order to drive off the sulphur, and to leave 
the metallic portions in the form of oxide, and thus in a 
proper condition for easy examination. There are certain 
minerals, as graphite, cinnabar (the principal ore of mercury), 
some oxides, sulphates, chlorides, and a number of silicates, 
that are not soluble in acid. So as to simplify the testing 
of such as these, it is just as well to add to the powdered 
mineral about four times the weight of carbonate of soda, 
and to melt them in a crucible or other apparatus, so as to 
leave the metallic portion in a condition to be dissolved by 
hydrochloric acid ; but let it be remembered that the above 
methods are only suggested to render the tests more accurate 
than they would otherwise be. 

Notwithstanding that the blowpipe tests are those chiefly 
to be depended upon, the following wet ones may be of use 
in determining the presence of some of the metallic bases 
in many of the common ores met with; and the appa- 
ratus required is not very large, consisting of three acids, 
(hydrochloric, nitric, sulphuric), potash, ammonia, proto- 
chloride of tin (if convenient) for the gold test, copper, and 
zinc, a few test tubes, porcelain capsules, &c, The principal 
Qbjection tothe wet process is the inconvenience of carry- 


44 
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ing about powerful acids; at the same time, any chemist, 
if desired, will put them in strong and properly stopped 
bottles, which, when packed carefully in the compart- 
ments of a small box, will stand a good deal of knocking 
about. 

The finely powdered mineral should be dissolved in hydro- 
chloric acid or nitric acid (the latter being a substitute for 
roasting, and is the most suitable when the substance is 


a sulphide, or arsenide, or metallic alloy), and reagents ; 


added. 


Place a little powdered ore in ‘a test tube or other con- 
venient apparatus (such as a porcelain dish), add a little 
water and pour in nitric acid ; heat this over a spirit or other 
flame for a short time. 


The clear solution is called the original solution, and (if : 


there be any undissolved matter left as a residue at the | 


bottom of the tube) should be filtered or decanted into - 


another test tube. ‘oe 
: To the clear solution add a little hydrochloric acid, when, 
if a precipitate is formed it is, 


Chloride of aad, Ohigride of Silver, or Meyourous 


3 ORSAY 3 he F LAR sete 3 f 
Pour all the liquid off, and then shake this precipitate with 
ammonia and observe the results ;— 


If dissolved it is chlo- 
ride of silver, 

Confirmatory test for 
silver: add potash to 
the original solution 
and a brown precipi- 
tate would be pro- 
duced, 


If blackened it is mer- 

curous chloride. 

Confirmatory test for 
mercury; add potash 
to original solution 
and a black precipi- 
tate would be pro- 
duced, Metallic cop- 
per (clean) placed in 
the solution would 
become _ silvery-look- 
ing. 


If unchanged it is 
chloride of lead. 

Confirmatory test for 
lead: add to origmal 
solution some sulphu- 
ric acid, and stir; a 
white precipitate, sul- 
phate. of lead, would 
be formed at the bot- 
tom of the tube. 


Suppose, however, that no precipitate was formed on the 
addition of hydrochloric acid to the original solution, The 
presence of some of the metallic bases is best determined by 
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passing sulphuretted hydrogen gas through the acid solution. 
If a precipitate is formed it may, if d/ack, show the pre- 
sence of mercury, lead, bismuth, platinum, tin, gold, and 
copper ; if yellow, of tin, antimony, arsenic, or cadmium ; 
but should no precipitate be formed, the addition of other 
reagents has to be made to determine the presence of iron, 
zinc, manganese, copper, nickel, and cobalt, &c, 7 

The prospector will, however, find that usually his best 
plan is to take portions of the original solution, and to test 
them, one at a time, as follows :— 


To separate portions of the original add reagents as in 
Table on the next page. " 

The presence of antimony may be noted by adding a 
little hydrochloric acid to the original solution, and intro- 
ducing a piece of zinc—a sooty black precipitate will be 
the result. 

To test a mineral for gold, the specimen must be tho- 
roughly dissolved in aqua regia (4 parts hydrochloric and 
1 nitric acid), then protochloride of tin added. ~ ‘ 

The slightest trace of gold will cause the purple pre- 
cipitate (called purple of cassius) to be formed; if a bright 
red solution results, there is platinum. present. 

Though, generally, testing for a metal in a mineral is 


“most satisfactorily performed by means of the blowpipe, 
-there.are cases in which there is great difficulty in obtaining 


Proper results ; for instance, when several metallic com- 
pounds are combined in the same specimen. Under such 
or other circumstances, individual tests, by means of the 
addition of reagents to the original solution, are most useful. 

Again, the action of an acid on a mineral frequently 
enables the operator to determine whether the mineral is a 
silicate, a carbonate, &c.—if the former, sometimes by 
gelatinization ;. if the latter, by effervescence 3 and the 
evolution of nitrous acid vapours will suggest that éopper, 
copper pyrites, or some metalliferous substance, not an 
oxide, may be present. 


REAGENTS TO BE ADDED TO THE ORIGINAL SOLUTION. 
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CHAPTER IX. 
ASSAY OF ORES. 


Various methods.—Fluxes, reagents, &c.—General treatment of ores. 
~Preparation of the sample.—-Weighing, &c,—Assay ton.—To 
construct a simple button balance and to use it—Dry assay for 
gold and silver.—Apparatus and procedure.—Fusion in a cru» 
cible.—Scorification.—Cupellation.Indications of the presence 
of metals, known from cupel stains.—To make cupels,—D; 
assay for lead in galena, tin, antimony.—Wet assays for gold, 
silver, lead, copper, iron.—Roasting.—Mechanical assay of ores. 


To determine the amount of metal in an ore, there are two 
kinds of assay adopted. , 

The dry method (z.e. by fusing the powdered ore with or 
without fluxes), 

The wet method (z.e, by the agency of liquids). 7 

In the principal wet assay, the ore is thoroughly dissolved 
in acids, and, by the addition of reagents,.precipitates con- 
taining the metals are thrown down. 

In some assays, particularly those of copper, iron, zinc, 
and silver, a standard solution of known strength is added 
to the original solution by allowing it to drop gradually from 
a graduated burette, and when a certain change of colour 
has been produced, by reading off the graduated mark at the 
top of the liquid column in the burette the amount of metal 
in the ore can be accurately determined by a slight calcula. 
tion, At the same time more simple methods will, if not 
strictly accurate, give good results, and are more likely to be 


- adopted by the prospector, 


Then there is the assay by mechanical means (for instance 
the separating of the lighter portions from heavier by means 
of water, as in the “panning out” of gold in a deposit), (see 
Gotp, Chap. V.). ° 

In dry assays, crucibles or scorifiers capable of standing 
very great heat, without breaking, are generally used for con> 


84 THE PROSPECTOR’S HANDBOOK. 

err S 

ducting the operations, and in these the powdered ores, with 

or without fluxes, are exposed to heat in a furnace, the 

temperature varying according to the nature of the ore. 
The principal fluxes employed are :— 


Carbonate of Soda, or Potash, which forms fusible 
compounds with silica, &c. 

Borax, which forms fusible compounds with lime, oxide 
of iron, &c. 


Glass, Silica, Fluor Spar, Litharge, and others, 

Reducing Agents are used, such as charcoal powder, 
cyanide of potassium. 

Oxidizing Agents, such as atmospheric air (removing 
sulphur, &c., in the roasting process), nitre (which is yery 
rich in oxygen), litharge, salt, &c. 

Desulphurizing Agents (for removing sulphur), such as 
air (in the roasting process), iron nails, carbonate of soda, 
&e, 

‘Agents to remove Arsenic, such as atmospheric air (in 
roasting process), nitre, &c. 

Collecting Agents (for collecting silver or gold), such 
as lead, mercury, &c. 


GENERAL TREATMENT OF ORES. 


Specimens to be assayed should not be chosen to elicit a 
“good assay” only. ‘They should represent dressed ore 
ready for shipment. When an average portion of rock has 

gn selected, if shauld be carefully pawdered, if possible, 
a mortar, or, in fhe absence of a mortar, brokep up inta 
a few pleces ; and these, rolled up in cloth ey paper, should 
be powdered between two hard rocks. To prevent frag- 
ments from flying out of the mortar, a loose paper cover, 
with a hole in the centre for the pestle to pass through, will 
suffice. Some substances, especially those of a quartzy 
nature, will be rendered easier to crush by first being heated 
and thrown into water. If the ore does not contain metallic 
particles, the operation of powdering and sieving is compara- 
tively easy ; when, however, metallic fragments are mixed 
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up with the bulk of the ore, they are very apt to become 
flattened out by hammering, and do not always present a 
metallic appearance. In this condition they may refuse to 
pass through the sieve, and an inexperienced person, not 
understanding that they may be the most valuable fragments 
of the sample, is inclined to throw them aside. In reality, 
they should be collected together and most carefully 
examined, 

When fragments of the ore adhere to the mortar, a little 
powdered coke or charcoal should be stirred about in the 
mortar. : 

When a dry assay or analysis is intended, the best sieve to 
use is the one of sixty meshes to the inch ; when an ordinary 
wet assay, the eighty-mesh one; but for the separation of 
heavy metals, such as gold, tin, &c., from the lighter matter, 
by means of water and motion, the ore need not be powdered 
very finely, A piece of fine muslin will, in the absence of a 
sieve, answer ordinary purposes tolerably well, if, when the 
powdered ore be placed in it, the muslin be gathered together 
at the corners and shaken gently. After the specimen has 
been thoroughly powdered it should be put back into the 
mortar and stirred a few times by the pestle in oider to 
evenly distribute the light and heavy particles, and then by 
a quick overturning of the mortar deposited on a piece of 
dry paper (glazed if possible). The powder may then ‘be 
gently mixed by a knife or spatula, and if there be too much 
in quantity divided into quarters, and one or more divisions 
selected for the assay. The ore can then be weighed very 
accurately on the ore balance, after which it is ready for assay- 
ing. If the assay is one for gold and silver, the resulting but- 
ton of precious metal is naturally very small (and to weigh 
which the very delicate button balance is used), so that great 
accuracy in the original weighing of ore is necessary, as the 
following calculation has to be made:—If a weight of ore 
yields a certain weight of metal, what weight of metal in 
ounces will a ton of similar ore yield. If the ore is assayed 
for ordinary metals, such as lead, &c., then 


weight of resulting metal __ percentage of metal in, 
weight of sample ot ore 


the ore, 
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For weighing gold, silver, or platinem, the troy weight is 
sometimes used; for weighing other metals, avoirdupois. 
The French decimal system of grammes and decimals of a 
gramme is convenient for both, (See AppznDIx.) 

The management of the button balance requires very 
great care, and should never be used except for the precious 
metals, as the ores, fluxes, &c., must be weighed on a less 
delicate balance. To adjust and thoroughly understand the 
reading of the button balance needs instruction, and no one 
should use one until the working of it has been explained, 
Tt may be well, however, to mention that the glass slide 
should always be kept down except during the weighing 
operation, and that the apparatus should never be by any 
means exposed to acid oy gther deleterigis fumes. : 

A’ very c go98 plan. is tq.use the conventionel assay ton 
welghts'in wel Heck the pit as, by.this conventional system, 
the number of 1 ‘i of precious miétal In a ton of ore may 
be know according to’ the. acu of mill ipamnety Ren 
the bu tton of precious. metal weighs. ; 

“thes assay ton (A,T.) et " ‘dnt Ehglith) ‘weighs 

9'166 ee or 29,766, milligrammes, 

Bai Lg of.are. yi¢ Jhuitton ‘of 1 milligramme, | a ton 
of ore ids 1 oz. troy of precious metal. 

One-tenth A.T. is a very convenient quantity of ore to 
take; for if the button weighs « milligrammes, this repre- 
sents 10 # oz, of precious metal per ton of ore, 


In the absence of a proper balance, the following may be 
of service ;— 

Procure from a carpenter a very thin strip of pine wood 
(about one foot or fifteen inches long and one-third of an 
inch wide). Place a fine needle across by means of wax, or 
through the middle. Next obtain a piece of sheet tin or 
other metal (one inch by half-inch), and bend its edges up 
perpendicularly one-quarter inch on each side. On these, 
upturned portions place the needle ends. Should the beam) 
not balance properly, trim either end by shaving off very 
small pieces until it does. Now divide the strip into twenty 
equal parts, ze, ten on each side of the middle, and mark 
them 1, 2, 3, &c., so that the 1 marks may be nearest the 
middle and thé 10 marks at the ends. 
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Three weights are required :— 

One grain: This can be obtained by weighing out a piece 
of thin brass wire (ends bent together) on a chemists’ 
balance. 

One-tenth grain: To obtain this, place the one-grain 
weight on the 1 mark of the wooden balance and place such 


Fic. 42. 


a smaller piece of wire, bent at the ends, on the ro mark on. 
the opposite side, as will cause the beam.to vbalance 
properly. 

One-hundredth grain : To obtain this, place the one-tenth 
grain weight on the x mark, and a piece of thread or such 
like material on the ro mark on the other side as will cause 
the beam to balance properly. 


To weigh the Button of Gold or Silver. 


Place it on the ro mark and see if 1 grain on 10 mark 
(opposite side) exactly balances it; if it does, the button 
weighs x grain. If the wire weight be too much, move it 
towards the middle of the beam to a division, until it is a 
little lighter than the button. Leave it on this mark. Then 
take the one-tenth grain, and, commencing from the end of 
the beam, move it towards the middle until the division 
reached is that one where this weight together with.the first 
weight.is just lighter than the button, Then proceed with 
the one-hundredth grain in the same way. 

Suppose, now, that the one grain weight be at 8, the one- 
tenth grain at 7, and the one-hundredth. at 3, the ‘weight of 
the button is ‘873 grains, that is, a little more than eight- 
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tenths of a grain., A rule of three sum then determines. the 


many grains will there be in a ton of similar ore? (N.B. 
There are 29,166 troy ounces in one ton.) The number of 
ounces of preciqus metal in a ton will be known. : 


gold and 
ither by. 


buttons, : 

Zo light the fire.—First, place some dry twigs and paper 
or wood shavings or chips, and above this slightly larger 
wood round about the outside of the muffle, and set light to 
it, Then throw in pieces of charcoal, coke, or anthracite 
coal broken into small pieces about the size of hen’s eggs. 
Shut the mouth of the muffle and the grate door. Raise the 
temperature as high as possible for the scorification process, 

Though fusion in a crucible is very convenient for poor 
gold and silver ores, inasmuch as a greater charge can be 
used at once than in a scorifier, the scorification process is, 
however, the usual one for ordinary ores. 
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Assay of Gold and Silver Ores by Scorification :— 


Charge—Finely powdered ore . 50 grains. 
*Granulated lead s00—r1000_ ,, 
Borax ‘ ‘ . 5 » 


Half the lead should be mixed with the powdered ‘ore and 
placed in the scorifier ; the other half should be spread over 
this, and the borax on the top. The scorifier may then be 
placed in the muffle and the door closed until fusion is 
complete. Then the door may be partly opened and the 
temperature raised until the surface is covered with-litharge, 
the whole time being about half an hour. The scorifier can 
then be taken out by the tongs and the contents carefully 
poured out into an iron cup or mould. When cool, the 
button of lead (which contains the gold and silver) should 
be detached from the slag, cleaned by hammering, and then, 
in the shape of a cube, is ready for cupellation. 

If Fusion in a Crucible be desirable, the following 
formule are to be recommended :— 


For ore, chiefly of rock— 


Charge—Ore . ‘ . . 100 to 500 grains, 
Redlead. . , + 500 4 
Charcoal powder . 20to25 ,, 
Carbonate of soda and borax 500 ,, together. * 


The more quartz in the ore, the more carbonate of soda 
should be used ; the more iron and other metallic bases, the 
more borax. The ingredients should be well mixed 
together and a little borax placed on the top. The cruci- 
ble should be heated, though not too rapidly at first, until 
the contents are quite liquid. ‘This will take about twenty 
minutes. After which it may be removed and the contents 


* Lead used in assaying should always be, in the first instance, 
cupelled, in oider to find out whether it contains any silver mixed with 
it, which 1t usually does, The number of parts of granulated lead 
used varies according to the nuture of the ore. 


Character of Ore. Parts test Lead. Borax. 
Quartz, 8 ith to 1. 
Galena. 6 Pith. 
Arsenical, antimonial, iron or 1o—16 sth to 4th. 


copper pyrites ores, 
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poured into the iron mould. When cool, the lead button 
Should be detached from the slag, cleaned, and beaten into 
the shape of a cube; it is then ready for cupellation. 


Fusion for silver and ‘gold bearing copper ores and 
sulphides, Weigh the ore and roast it before fusion is 
commenced :— 


Charge—Ore . . 4 100 to soo grains. 
Red lead . ‘ + Iooo 
Charcoal powder . . 35 
Carbonate of soda 200 to 3000 
Borax . ° + T50to 300g, 
Cupelling. 

/While the muffle is in the process of heating, place the 
empty cupel (to make which, see next page) inside, 
and when the proper temperature of the furnace is reached, 
known by the cherry-red colour, gently, by means of the 
cupel-tongs, place the lead button (containing the\vold-and 
silver) obtained frém the scorification or “fusion in the 
crucible” method into the concave hollow of the bone-ash 
cupel, Close the door of the muffle until the temperature 
of the fused metal is the samie as that of the muffle. The 
behaviour of the assay can be observed through a slit at the 
side or top of the door. The assay must not be-allowed to 
“freeze” (“freezing” is known by the fumes ascending 
right to the top of the muffle), nor must it be too hot, 
(being too hot is known by the fumes scarcely rising at all, 
and the outline of the cupel being indistinct). If inclined 
to “ freeze,” a piece of charcoal may be put into the muffle 
to increake the heat, and the fire stirred, When the prape 
temperatyye is attalped, the fumes fram fhe cupe] Trond 
yeach about ead up the height of the muffle, the cupe} 
should be yed, and the tpetal very lymjnous, while a stream 


of fused matter circulates about on the surface of the molten 
jiquid, The button gradually becomes mare convex, and at 
Jasta mirraor-like speck of bright silver ay gald, or both,ds left. 
The cupel should then be gradually drawn by means of the 
cupel tongs to the muffle door, so that the metal may not 
“spit,” which it might do were the cupel to be too suddenly 
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cooled in the cold air. In form the little button should, if 
a proper one, be well rounded, crystalline below, and easily 
detached from the cupel. -As the button may contain both 
silver and gold, it should, after being cleaned by brushing 
with a paint brush‘and weighed, be removed and subjected 
to the action of nitric acid, in order that the silver may be 
dissolved and the gold left in the form of a dark powder ; 
after this the gold may be weighed, and the original weight 
of the button, minus the.weight of the gold, will represent 
that of the silver. 3 
N.B.—To separate the two metals in the button, place 
the button in a test tube with about ten times its weight in 
nitric acid (dilute), and boil for about a quarter of an hour; 
the silver will be dissolved and the gold left. The liquid 
should be decanted, a little pure nitric acid poured on the 
gold powder to make sure that no silver remains, and the 
liquid poured off and the gold washed and dried. If the 
appearance of the button suggests that it is rich in gold, 
some silver must be fused with it before acid is poured 
on, as unless there be three times the amount of silver as 
gold, the “ parting,” as the above process is called, will be 
incomplete. 
Indications of the presence of metals in the ore known 

by cupel stains :— 

Antimony—pale yellow to brownish red scoria ; some- 

times the cupel cracks. a 

Arsenic—white or pale yellow scoria. 

Cobalt—dark green scoria and greenish stain, 

Copper—green or grey, dark red, or brown. 

4ron—dark red brown. 

Lead—straw or orange colour. 

Zin—grey scoria ; tin produces “ freezing.” 

Zime—yellow on cupel; the cupel is corroded. 


To Prepare Bone-ash Cupels, 

. The ash of burnt bones (that of the sheep or horse is 
preferable) should, in not too fine nor too coarse a state, be 
mixed with water (about an ounce of water to a pound of 
bone-ash), so that it may, when of the proper consistency, 
adhere together when pressed, although not stick to the 
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fingers. Place a metal disc—a coin if it fits well—into-the 
bottom of the cupel mould, and then fill the cavity with 
bone-ash ; place the hammer with the convex base on the 
top of the ash and give it a smart blow by a mallet or 
other hammer. The cupel can then, by means of the finger, 
be pushed uppermost and out of the mould. 


Assay for certain Metals other than Gold or Silver. ‘ 

To find the amount of lead in Galena, the usual lead 
ore, 

Charge—powdered ore, two or three times the weight of: 
carbonate of soda, three iron nails (tenpenny) placed in 
poe top for taking up the sulphur, and a cover of salt or 

orax, 

The assay may be conducted in a muffle or other fur- 
nace, 

The crucible—two-thirds full of ore and fluxes—should 
be heated to redness, and the temperature gradually raised 
until the operation is finished, which will be in about twenty 
or twenty-five minutes.’ t 


OK 


powdered ore, without fluxes, in an iron dish, and exposing 
it to the heat of a blacksmith’s forge. 


To assay Copper ofes by the crucible method, includ- 
ing the refining process, requires much practice, and for this 
reason the “wet assay” is the more suitable for obtaining 
an approximate estimation of the amount of metal in a 
copper ore, 
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If the ore be poor, it ought to be concentrated, the vein- 
stuff being got rid of as much as possible. If mixed with 
iron or copper pyrites, it ought to-be calcined or else treated 
with acids. Qne method is, as in Cornwall, to mix the ore 
with one-fifth of its weight of-anthracite coal or charcoal, and 
to expose it in a crucible to a great heat for about twenty 
minutes, The contents are then poured out into an iron 
mould, and the slag carefully examined for buttons. 

Another method is to mix 100 grains of the ore with six 
times its weight of cyanide of potassium, and expose the 
mixture to the heat of a good fire for twenty minutes. The 
contents are allowed to cool, and afterwards broken to 
remove the slag. The buttons are then weighed. 

To assay Mercury ores, see MERcurY, Chapter V. 
Antimony. 

To determine the amount of antimony in an ore contain- 
ing sulphide of antimony and more or less vein-stuff :— 

Place about 2,000 or more grains of broken-up ore in a 
crucible, the bottom of which is perforated, and the hole in 
which is partially closed by a-small piece of charcoal. Now 
fix the bottom of this crucible into the mouth of another 
crucible, so as to be about half-way down its depth. Then 
lute*™the lid and also the joint between the two crucibles 


‘ with fireclay and sand. By placing the lower crucible under 


the furnace bars and the upper one above, the heat of the 
furnace will cause the sulphide of antimony, which fuses at 
a red heat, to collect in the lower crucible, while the quartz 
and other matter will remain in the upper one, The opera- 
tion should take about an hour and a half. 

When pure, sulphide of antimony contains a little more 
than 7° per cent. of metal, . 


WET ASSAYS. 


Gold. 


Powder about half an ounce of ore. Add four times its 
weight in a mixture of 4 parts hydrochloric and x part 


© A dough of fresh fireclay and ground fiebricks is a good lute. 
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a 
nitric acid, in an evaporating dish or other apparatus. 
Evaporate the decanted solution to: dryness, hydrochloric 
acid being added as evaporation proceeds, Add sulphate 
of iron, dissolved in water, to the gold-solution, both being 
previously warmed, The gold is precipitated as a brown 
powder, Filter the solution and weigh the dry precipitate. 
This method, haweyer, is Wot tg be recommended so 
tauch as the dry assay. 
Silver, 


resents pure 


silver, Or else the chlor ed and =the 
metalic si ts eae 
Ton Las 
other con- 
venient.and. apitable, apparatus,.and: thoroughly dissolve it 


in str ne due is nearly white 


solution. Filter or decant the solution, The residue— 
sulphate of lead—nearly represents 68 per cent. of metallic 
lead. 


Copper. 


The most accurate method of determining the amount 
of “copper in an ore is to thoroughly dissolve the ore in 
acid, then to add ammonia until‘a blue colour is obtained, 


* Ammonia added to the precipitate would dissolve the chloride of 
silver, would blacken the mercurous chloride, and would not alter the 
chloride of lead. 
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and then to drop from a graduated burette a sfandard solu- 
tion of ferrocyanide of potassium until the solution becomes 
discoloured. 

Number of markings on burette ; present reading :: 
known strength of solution : « where « is the number of 
grains of copper in the weighed portion of the ore. 


weight of ore x r00 = percentage of copper in the ore. 

The burette method, like the dry assay, requires great 
care in‘ order to insure accuracy, and might mislead ‘one 
who has not studied and practised it, as certain metals other 
than copper may sadly affect the results. On this account 
there is no occasion for éxplaining the process in detail, as 
the prospector will find the following method comparatively 
simple. 

Take finely powdered ore, say 25 grains, drive off 
sulphur, &c., by roasting (q.v.) in a porcelain dish. 

Dissolve by heating in nitric acid. Add a little sulphuric 
acid and evaporate to dryness. Dilute in water and pour 
the solution into a basin, If well polished sheet or other 
iron be placed in it, and left for an hour or so, the metallic 
copper will form on its surface, and by means of a feather 
may be rubbed off and weighed. 

Or else (to avoid roasting). Moisten the powdered ore 
in sulphuric acid, and add nitric acid. Let it be thus 
heated for about an hour or so, and let nitric acid be con- 
stantly added during the operation. Add hydrochloric acid 
to get rid of nitric acid, which may be judged by absence of 
chlorine smells. Dilute with water and obtain copper on 
the inserted iron as before. ‘To see that all the copper has 
been properly deposited, dip the polished point of a knife- 
blade into the solution ; ifit has not, a film of copper will be 
left on the knife, 


Weight of copper X too = Percentage of copper 
Weight of ore sample in the ore. 
Tron. 


To assay an iron ore by the wet method, the standard 
solution of bichromate of potash is, by means of a graduated 
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burette, added to the iron solution (the powdered ore dis- 
solved in hydrochloric acid); but like the other burette 
assays, this requires so much practice in order to secure 
reliable results, that there is no occasion to enter into details 
concerning it. The prospector will rarely require to know 
the exact amount of iron in an ore, and his own sense will 
perhaps guide him nearly as well as an assay, as great quan- 
tity and good quality are both necessary to make an iron 


Be 


ie, And the ore must be constantly 
on wie bent at one end, or other 
q Bueyany clotting, When fumes 
f finished, about a quarter 
LY: , 


Maghoniaal, Assay of Oneaesaies “Sey Meet. 

This is performed by crushing the ore and subjecting it 
to the action of water. If the powdered ore be subjected 
to the action of water running on an inclined plane or 
trough with a slope, the heavier particles of metal may be 
caught up in their descent by means of thin boards (riffles) 
fastened across the trough. Rough hides, with the hair up- 
wards, may be used to intercept the heavier portioiis, To 
“pan” gold, see GoLp, Chap. V. 


CHAPTER X. 
SUR VE. YING. 


To calculate areas—To find the distance from an inaccessible place, 
—To solve problems in connection with adits, shafts, lodes of 
a mine.—Position of a shaft with regard to a lode. 7 


ty ordinary surveying, a Gunter’s chain 66 feet long, and 
consisting of roo links,.each tenth one of which has some 
distinguishing mark attached, is very frequently used for 
measuring lengths. When the number of square links in a 
piece of ground is known, this divided by 100,000 (the divi- 
sion being performed so easily by striking off five figures 
from the right hand side to the left) will represent the num- 
ber of acres in the area, 


To find how many acres there are in,a rectangular piece 
of ground, multiply the length in links by: the breadth in 
links, and divide the result by 100,000. . 

Lxample—Find the area in acres of a rectangular piece 
of ground, the length of which is 1,225 links (that is, 12 chains. 
and 25 links), and the breadth 150 links (that is, one chain 
and a half). 


12 chains 2 links, 


x cham anda half. 


Fic. 43. 


Nomber of acres = "1225 x 150 


" T0000 
=.1°83750 acres. 
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The number of roods in the *83750 of an acre may be 
found by multiplying this by 4 and dividing by 100,000; 
the number of poles, by multiplying the remaining decimal 
by 40 and dividing by 100,000, Thus :— 


83750. 
4 


3735000 
40 
14'00000 
= 3 roods 14 poles. 


Therefore the whole area = 1 acre, 3 roods, 14 poles, 


To find the area of a triangular piece of land, find the 
area of the triangle in square links and divide by 100,000. 

To find the area of a triangle in square links, multiply the 
length of the base by the length of the perpendicular from 
the opposite corner to the base and divide the result by 2. 

aa the area of the piece ‘of land a em 

S ales s Bice. Measnrs Bf. Travel from B 
ee ek Pa Ha f ite Fesched where the linea Waer 
ta he pt right-angles to BG, Mengure apy |b es 

Suppose f-a'= F300 Nnks 5 4 Dm F6r links. 


Fics 44. 
. + 1200 161 I 
Area in acredaa 2200 * 20%. ——— 
2 100000 


which worked out as in the last example will give 
1 acre, 3 roods, 29 &c. poles. 


To find the area of a piece of Jand indicated by the figure 
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ADCB. Measures. Then find areas of triangles aD B, 
BDC, as in the last example. 


Fic. 45. 


The whole area equals the area of the triangle ap xB 
added to that of the triangle B pc. 


Similarly, to find the area of a tract of land agpcpes, 
The whole area equals the area of the triangle c Dz, plus 
that of a c 8, plus that ofa Bc, 


“Fic, 46. 


In any of the.above.calculations, should the measurement 
be by yards and feet, the number of square yards in the land 
divided by 4,840 will give the number of acres. (See 
Measures, APPENDIX.) 
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To find the distance between the points where one is in- 
accessible from the other—for instance, on the other side of 
a river. f 

Required the distance between B and a. 


SS = 


Fie. 47 


Pace off from B, at right angles to the direction B a, a 
distance B £; then continue pacing off a distance EC, so 
that Ec may be some even fraction of B E (say one-fourth 
or‘one-eighth), Proceed, at right angles to c B,-along c D 
yatil a point Pp is reached, where p = a seem in one and 


PRS AtTRAHY gas Sion 290 i 


id ak 
an i 


‘op XBR 
E 


” Required length az = 


Very frequently the prospector may wish ta form some 
idea of the length af an adit necessary ta meet 4 perpendi- 
cular shaft sunk from a certain known spot, or the length of 
a vertical shaft necessary to be sunk to meet an adit driven 
in from a certain point. To solve such problems (as well as 
many others in connection. with surveying) a-very limited 
knowledge of the properties of a right-angled triangle to- 

.gether with a Table of Sinés (see Appendix) may prove useful. 

Let a Bc be a right-angled triangle. : 

(i.) Perpendicular a 8 equals length a c multiplied by sin «. 
Base BC % Ae 6 sin @ 

Let a c represent two points on a hill-side, from which 
respectively a-shaft, a B, is to be sunk, and an adit, cB, 
driven. Let B be the point where they may be supposed 
tomeet. Measure length ac, and suppose it to be 200 feet.. 


LENGTH OF A SHAFT OR ADIT. 10r 


Measure either the vertical angle @ (which is really go°— 
the dip of the hill-side) or else the angle ¢, which is the dip, © 
Let @ = 50° 30’; and ¢ = 39° 30', 

A 


> 


a) = 


B c 
Fic. 48. 
Then by (i.)— 


Perpendicular a B equals 200 feet x sin. 39° 30’. 
" BC 4 200 ,, X sin, 50° 30, 
Now by Table of Sines, sin. 39° 30’ is 6361, * 
and, sin. 50° 30’ is 7716. 
Therefore: perp. a B equals 200 feet x *6361, 
base B c equals 200 feet x *7716, 
That is: perp. a B is 1247‘22 feet, 
base B c is 154°32 feet. 

The length of the shaft is 127-22 feét, and that of the 
adit 154°32 feet. 

Should the hill-side ace be irregular, such as in 
Figure 49. ‘ 

_ Then: a c, CB, EG, should be measured ftom conve- 
nient points, A, c,E,G. To find the length of shaft a o, 
find the lengths of a B, C D, © F, as in the last example. 
The whole length ao equals the sum of the lengths AB, 
CD, ER se r 

In the same way, the length of the adit o G equals the 
sum of the lengths 8 Cc, p 5, FG. eke 

If it is required to know how deep a shaft will have to be 
sunk, or how long an adit driven, to strike a lode whose 
inclination to the hill-side is known, certain properties 
belonging to any triangle and a referente t6 the Table of 
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Sines will suffice. Let a Bc bea triangle where’ a C repre- 
sents .the hill-side, az the lode, cB an adit. Let the length 
4c be known, and also the angles @ and ¢ (and therefore 


A 


By 
Fic. 49. 


the angle 3, which is 180°— the sum of angles @ and ¢). 
Suppose it be required to know how far the adit will have to 
be driven to cut the lode and also the depth of the lode, 


eke AY He a Fre. se, AT BS eh sat bs Beta 


By a property of a triangle, 


Length ac =2¢%S-0 
g sin. 0 

: acx sine 

Also} length ap =O" " 
sin. 6 


POSITION OF A SHAFT. 103, 


The question, Where ought a shaft to be sunk ? has to be 
decided on as soon as development work is contemplated ; 


and though the question depends in some measure on the 
ature of the coun- 


try, rock, and other BG 
considerations, the 
following general 
hints may beuseful. 

If the lode dips 
in the same diiec- 
tion as the hill 
side, theshaft ought 
to be as in Fig. 
51,A. 

If the lode dips 
contrary to the 
slope of the hill, 
then either the 
shaft should be 
sunk on the lode or 
higher-up than the 
outcrop, or else be- 
low the outcrop, so 
that crosscuts can 
be driven (Fig. 51, 
B 


In certain cases, 
when the lode lies p.,. 5a. 5, Lode. a, Shaft. 


at a considerable B. a G Lode. net a Perpendicular shafts, 
inclination from Ci ee OEE ets 


oo 


the perpendicular, 
the shaft should be sunk along the lode rather than in a 
vertical direction. 

Adit levels, which facilitate the proper working of a mine, 
also helpto drain it; and, in consequence, they should be driven 
at as low a level in the valley as possible, and with a very’ 
gentle slope, just sufficient to enable the water to flow away. 

With regard to the size of shafts and adits, the dimen- 
sions of the former vary from 6 by 5 feet to 8 by 6 feet, 
while the engine shafts are usually 11, rz, or 13 feet by 
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8 feet ; the adits are,generally 7 or 6 feet in height, and.4 or 
6 feet in width. ee ian 


ENS 
NANG 


Fic. 52.—Lopr workup BY VERTICAL SHAFT, 
t, Lode. .2} Shaft, 15120 fathoms crosscuts. 3, Productive strata. 4, Unpro- 
ductive strata, 5, Adit level. 6, ‘Dressing sheds. 
N.B.—The ore is more difficult to raise up a slanting 
shaft than a-perpendicular one. we 2 


APPENDIX. 


‘Weights and measures of Englarid, France, &c.—“"Weight_ of various 
rocks and metallic ores, — Specific gravity of metals, metallic 
ores and rocks.—Table of natural sines.—Melting point of 
various imetals.— Glossary of terms used in connection with pro- 
specting, mining, mineralogy, assaying, &c. 


WEIGHTS AND MEASURES. 


t 2 
ENGLISH. 
Measures of Length, 
3 barleycorns = 1 inch. 
12 inches os foot.” 
3. feet = 1 yard-(36 inches). 
54 yards = rrod,pole, or perch (16% feet). 
4 poles or.zoo links = 1 chain (22 yards or 66 feet.) 
zo chains, = 1 furlong (220 yards). 
-8 furlongs | = 1 mile (1760 yards). 


A span =g inches ; a fathom = 6 feet; a league = 3 miles, 
: j Surface Measure. 


144 square inches = x square foot. 
9 square feet r square yard. - 
30} square yards z pole, rod, or perch (square). 
16 poles (square): 1 chain (sq.) or 484 square yards. 
40 poles rr I rood (sq.) or 1210 square yards, 
To chains ,, I acteé (4840 square yards). 
640 acres I square mile, 


Ww Wl 


Solid Measure. 


1728 cubic inches r cubic foot. 


27 cubic feet = x cubic yard. 
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Measures of Weight. 


Troy Measure— 


(by which gold, silver, platinum, and precious stones aré 
weighed, Ne diamonds are by the carat (150 carats 


= 480 grains). 
24 grains 
20 pennyweights 
12 ounces 


Avoirdupois Weight— 
16 drams 
16 ounces 
14 pounds 
2stone . 
4 quarters 
20 hundredweight 


MMM 


Wut 


I pennyweight. 
1 ounce ( 480 grains), 
1 pound (5760 grains). 


I ounce ee grains). 

i pound (7000 grains), 

I stone. 

I quarter. 

x hundredweight (112 Ibs.). 
x ton (2240 lbs.). 


A cubic foot ‘of water = nearly ro00 ounces. 


if ior 


FRENCH, 


Measures of. Length. 


Millimetre (zvso of a : 

Centimetre ad 

Decimetre (Jy 

Metra, (uit of len ngthl ag mm ’ 
ecametfe (a wet 

Hectametre (400 motes) 

Kilometre (1000 metres) 

Myriametre sence metres) 


“oe 


“03937 inches. 
ny ” 


3:9 
or tag or ‘2Bagq ft, 
aot af re'gg69 yuas” + 
a 9633 yards. 
1093°63 yds. or 6238 miles 
6°2138 miles), 


Hu tl a il rf ll 


Measures of Surface. 
oe (ze of an are or sq, metre) = r:1g60 sq. yds. 


Are (unit of surface) 
Decare (10 ares) 


Hectare (100 ares). , 


__ _119°6033 sq. yds. 
“= or ‘6247 acres, 
_ 1196°033 sq. yds. 
{ “~~ or *2474 acres. 
*_ 11960733 sq. yds. 
“or 2'4736 acres, 
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Solid Measure. 


Decistere (v5 of astere) =  3°5317 cubic feet. 
Stere (cubic ‘tmetre) - += 35°3166 


”? ” 
Decastere (10 teres) 


353° 1636 a 


Aibecsic of Weight. 


Milligramme (eee ofagramme)= ‘o154 grains. 
Centigramme (r$5 = usa 4 
Decigranime (vr = ret » 
Gramme (unit of weight)” » me Re 
Decagramme (x0 grammes) 1544 


Hectogramme (roo grammes) = 1544 grs. 


”» 


5:2 167 oz. Troy 
or 


"3°5291 oz Av. 
Kilogramme (1000 grammes) = 32} oz. or 2°2057 lbs. 
Mynagramme (Zoo0e grammes) = 22057 lbs. 


The French metrical system'is adopted in most countries, 
including Spain. The following, however, may be of use in 
countries where Spanish is spoken :— 


Measures of Length. 


r2 puntos I linea (077 inch). 
12 lineas , rt pulgada (-927 inch). 
6 pulgadas 1 sesma (5°564 inch). 


2 sesmas , =1 pie (‘9273 feet). 


3 pie .I vata (2°782 feet). 
4 varas <i estadal (11°126 feet). 
The legua “8000 vara, 
Biegsuves gf Weight,« 

12 granos = 1 tomin (9°2 grains)., 

3 tomines = 1 adarme (27°7 grains). 

zadarmes “= 1 ochava or dracma (55°5 grains), 
8 ochavas = 1 onza (0634 lbs, or 443°8 grains), 
8 onzas = = x marco (*§072 Ib.). 

2 marcos, =, 1 libra (r°o1q4,]b.)., 
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WEIGHT OF VARIOUS aes AND METALLIC 
ORES. 


. Lbs, in 1" Cubic Foot. 
Antimony—Sulphide 7 . . 
Basalt . ‘ sa i . 
Chalk . . 
Clay (ordinary) - -. , 
Cox —-Avithacibe « . 

» + Bituminous . 
Cobalt—Tin White 
Copper—Pyrites 

” Grey 

Red " 

Malachite 


Fluor Spar. 
Geaailtee Citee Aberdeen 
Re 


Gypsum, (natural) ° e 

Iron—Pyrites =. ns 

ix Magnetic Ore 

re Specular ‘ 
Brown Heematite 

eames (Galena) 


. anata, | pave gr amy 
{ ulhomait 8 te Mon eg 
vs estan . A 
Cotipack Mountain " 

Manganese—Binoxide a aa 

Marble. -. ‘ : phe 5 

Marl + > : 

Nickel—Glance . 

Porphyry “ 

Pumicestone . 

Quariz . 

Sand—River . 

i Fine- grained 

Silver oe. 

Slate. 

Syenite . 


SPECIFIC GRAVITY OF ORES: Tog 


: Lbs. in 1 Cubic Foot. 
Tin—Oxide . - 

» Sulphide 
Zinc-—Blende 

»  Calamine 


THE, SPECIFIC GRAVITY. OF “METALS, METAL- 
LIC ORES, AND ROCKS, 


MErals, 


Platinum 

Gold 

Mercury ‘ * ‘ a 
Lead . . . . : « 2r¢ 3§—11° 5 
Silver . 2 Fe Bi + TO'L —2x'r 
Copper ‘. Paar Sa 8-5 — 89 
Iron . ‘ . ee: - 73 — 7°78 


Common Orgs OFTEN MET WITH IN GOLD AND SILVER 
BEARING, .VEINS., 
. S.G. 
Galena. . ay y2—47, 
Iron Pyrites . oe + 48—s572 
Copper Pyrites . . 4:0-——4°3 
Zinc. Blende * ’ . . . 3°7—4'2 


“Merataic Orgs. 
‘ SG. 
Silver—Silver Glance eco my © 12-74 
Ruby Silver ei ‘ + 5759 
ight) . » §'5—5°6 
Brittle Sliver Eile), + 5'2—6°3 
Horn Silver . + 5°5—5'6 


Mercury—Cinnabar . ‘ ‘ « 8:0—8'99 


Tin—Tinstone *, ‘ 
Pyrites . “ 
Copper—Red or Ruby Copper ‘ 
Grey . v 
Black Oxide 
Horseflesh Ore 
Pyrites . 


6"4—7°6 
4°3—4°5 
57—6'r5 
55—5'8 
5'2—6°3 
4°4—-5'5 
4'1—4°3 
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s.G. 
Copper—Carbonate (Malachite) . 3°5—4'E 
Lead—Sulphide (Galena) . 4 72—17 
Carbonate (White Lead Ore) . 6:4—6°6 
Zinc—Calamine . . . ‘ 4°0—4°5 
Blende . . ; A 37-42 
Jron—Heematite . . 4°5—5'°3 
Magnetic Iron Ore . © 49—5°9 
Brown Jron Ore. « 3°6—4'0 
Spathic . . ‘ + 3°7—-3°9 
Pyrites(Mundic) . ‘ 
Antimony—Grey (Sulphide) 
Nickel— Kupfernickel A 
Nonmeaite (New Caledonia) 
Cobalt—Tinwhite “. °. 
Glance . . 8 
Pyrites, °. ‘ 
Bloom . ° . 
Earthy . 


Manganese—Black Oxide . * 
Wail (Bog Manganese) 
Bismuth—Sulphide . a . 
Oxide 5 r : i 
MINERALS FCGRMING THE GANGUE OR MATRIX IN 
VzIns. 


Quartz . 
Binoy Apap. 
a Wale Bpap.. 0, 
Barytes "|. * 
Rocks oF Common OCCURRENCE. 


Granite \ 
Gneiss 

Mica, Slate . 
Syenite . ‘ 
Greenstone Trap 
Basalt : 
Porphyry . : 
Talcose Slate . 
Clay Slate (Killas) 


NATURAL SINES, 


S.G. 
Chloritic Slate .' . + 24—2°8 
Serpentine ¥ ‘ 1 25—2"7 
Limestone and Dolomite .. si 2 25—2'9 
Sandstone . P F ‘ 3 . 19—2°7 
Shale Z ts 3 ‘ ‘ 23 


TABLE OF NATURAL SINES. 


eee) 


° 


3 O70 


2 UL AL +4, 


6157 * 


"6293 


"0029 
+0204. 
0378 
"0552 
"0727 
*OgOL 
“107. 
+124) 
“1421 
“159 
pee 
“1937. 
*2T08 
+2278 


“2447 
“2686 
2784 
+2952 


. *3118 + 


3283 
3448 
etx 
3773 
“3034 
“4094 ' 
“4ai0 
“4566 ' 
"4720 
“4874. 
"5025 
“5175 
oie 
3616 
*5760 
*590r 
“6041 
“6180 
6316 


1 0" 10° 20° 


-0058 
0283 
*040' 

Bart 
0756 
“og29 
"1103 


+1276 


“1949 
1622 
“1794 
"1965 
+2136 
+2306 
2476 
“2b44 
+2812 


‘2979 * 


“3145 
°331t 


308 
338 


+3961 
*4120 
“4279 
"4436 
“4592 
“4746 
“4899 
*5050 
"5200 
“5348 
*5495 
“5040 
*5783 
“5025 
“6065, 
*6202 
+6338 


80" 


+0087 - 


0262 
0436 


‘o610 "| 


+078. 

“095: 

+1132 
“1305 
"1478 
“1650 
+1822 
“T994 
+2164 


"2334 ° 


*O1r6 
+0291 
0465 - 
“0640 
+0814. 
0987 
3364 : 
“1334 + 
*1507 
*167 
“1862 
*2022 
12193 
*2363 
+2532 
*2700 
+2868 
°3035 
*3201 
"3365 
*3529 
“3692 . 
"3854 
“4OK4 4 
“4173 
“4330. 
“4g88 
“4043 
“4797 
°4950 + 
*5100 
*5250 
En 
“5088 
*§831 
“5972 
*OIIT 
6248 
+6383 - 
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MELTING POINT OF VARIOUS: METALS, 


‘Antimony. F 5 . 150° Fahrenheit. 
Copper . . «. .« r990° ss 
Gold iS. & . + 2000° 5 
Iron (Cast) ge ® + 2780° 7 
Lead’ . . é » Gey" 
Mercury . . Fi F 9° s* 
Silver... . ‘ $ 1800° 8 

Tin . ‘ 6 ‘ - 442° 4 
Zinc . F i » 973° ai 


USEFUL BOOKS OF REFERENCE, 


Dana, J. D.* Texr Book of MINERALOGY, 


Phillips, J. S. THe Exprorers’, MINERS’, AND METALLURGISTS’ 
OMPANION. 


Mitchell, J. Manuar or Practican AssAyING, 
Phillips, J. A, Ore Deposits. 
Phillips, J. A. MINING AND METALLURGY oF GOLD AND SILVER, 
Percy, J. METALLUREY. = 
. Lock, A. G. - Gorn : Irs OccuRRENCE AND EXTRACTION. 
Hunt, Robert. British Mrvine, 
Davies, D. C. MrTALLIFEROUS MINERALS AND Mrntnc. 
Davies, D.C, Earthy AND OTHER MINERALS AND MINING, 
Landauer, J. BLOWwPrrE ANALYSIS, 
Ricketts, P, de P. Norrs on Assayinc. 
Ross, W. A., Lieut.-Col. Tae Browrrrr in CHEMISTRY, MInE- 
RALOGY, AND GEOLOGY. 7 


GLOSSARY OF TERMS 


USED IN CONNECTION WITH PROSPECTING, MINING, 
MINERALOGY, ASSAYING,, ETC. 


A, 
BouLeE Nersle-sbaped y 
DAMANTINE—Of diamond lustre. 2 . : 
pra horizontal entrance to a mine driven from the side of a hill. 

AGATE—Name given to certain siliceous minerals. ‘ ¥ 

ALKALIS —Potach, soda (and also ammonia and lithia). Allalies 
turn vegetable blue, green; and vegetable yellow, reddish brown. 
Blueg reddened by an acid are restored by an alkali. Alkalies 
neutralize acids and with them form salts. They precipitate 
hydrates from oie alls. ‘ie Bi 

‘AALLOY—A mixture of metals by fusion. . 

ALLUVIAL DEPositT—A deposit formed of matter washed down or 
otherwise transported by a natural agency from higher ground. 44 

AMALGAM—A mixture of mercury with another metal, usually go! 
or silver. om Pe: s 

AMALGAMATION—The process of, uniting mercury with gold or silver 

“in an ore. 150) Gold . 

AmuRaAnG (Ceylon ‘old ore. Py is 

nese Na formerly applied 6 nitric acid. : 

AQUA REGIA—A misture of nitdc and muriatic acid. One volume of 
strong nitric to three or four of hydrochloric acid is a good mix- 
ture, 

ARRNAGTOWS Sandy 

yen Baincolpuieco pay dirt, 

ARGEN TH ERODES i ilvey- bearing. 

‘LAQEO! AYCY, « . 

y ecairoeetvai oe ane used for ore-redyeing. The ore placed og 

“a hard platform ig grushed by meang of qaules dragging round 

“Annonk: (Spuntah)-—26 Ths aes f 

anish)-— 5 
Chew te ae qnineral of thig name 4g fibrous and of 4 dull 
greenish colour, with pearly lustre, i 
AssAy—Process for determining the amount of pure metal in an ore 
or alloy. . 
ATTAL (Cornwall) —The waste of a mine, 
AURIFEROUS—Gold-bearing. 


ok 
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Axe Srone—A species of jade. It is a silicate of magnesia and 


alumina. 
B 
Back OF 4 Lopr—That part between the roof of the level and the 
surface. . 


Back Suirt—Aftemoon shift of miners. 

Bawar (Malay)—Weight of .4 cwt. 

BANK CLAIn—A. mining claim on the bank of a stream. 

BaR—A course of rock, of a different nature to the vein stone, which 
runs across a lode, A hard ridge of rock crossimg a stream is 
called a bar in Australia, and on the upper side ot which gold 18 
likely to be deposited. 

BaRRows—Heaps of waste stuff raised from the mine. 

Basset—Ontcrop of a lode or stratum. 

BazEa—A small, slightly conical dish, generally about 20 inches in 
diameter and 2} inches deep, in which gold-bearing soil is washed. 

Batr—Name given to a highly bituminous shale found in the Coal 
measures, 

BATTERY—In mining, a stamping mill. 

BEATAWAY—A. process of working hard ground by means of wedges 
and sledge hammers. 

Brepr—A kind of pickaxe. 

Brp Rock—The rock underlying an alluvial deposit, and on which 
at a gold diggings the most payable “ dirt” usually rests. 

BEtty—A. swelling mass of ore in a lode, 

Berine (Malay)—Quartz matrix carrying gold. . 

Bence (Australia)—A. terrace on the side of a river. Auriferous 
benches are termed reef wash. 

Brack Banp—A variety of carbonate of iron. 

BLACK CHALK—A variety of clay containing carbon, 

BiLack JAcK—Zinc blende. 

Brack Sanp (Australia)—Name given to black iron-and other metals 
usually accompanying gold. 

Brack Tin—Tmm ore ready dressed for smelting, 

Buy Cregek—A creek, dry, except during wet weather, or after a 
freshet caused by melting snow or other cause. 

Brinn LopE—One that does not show surface cioppings, 

Brock Crant (Australia)—A square claim whose benntaten are 
marked out by posts. 

Buock Rzers (Australia)—Those with longitudinal contractions, 

BEOCeNS Our (Australia)—Washing gold-bearing matter in square 

locks, 
Brossom Rocx—Coloured vein stone detached from an outcrop, 
BLuE ELvAN—Greenstone, 
Brive Joun—Fluor spar. 
Bonanza—A large and rich body of ore, 
BoneKaL (Strait Settlements)—A gold weight = 832-84 grains, 
-.20 bongkals = 1 catty. 
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Borwasca—An unproductive mine, 
BorRvorpaL— With surface of rounded prominences. 
Borrom-+-Bed rock. 
BovuipeRs—Loose rounded masses of stone detached from the parent 

rock. 
BrancH—Small string of ore in connection with the main lode. 
Breccra—A rock in which angular fragments are cemented together. 
Brownstone (Australia)—Decomposed iron pyrites. 
BROWNSPAR—A kind of dolomite containing, in addition to the car~ 

bonates of lime and magnesia, some carbonate of iron. 
Bucxstonz—Rock not producing gold. 
BuncH—A small rich deposit of ore, 

G 

Caco (Brazil)—A_ white quartz, a ' 
CaGE—Elevator for hoisting and lowering the miners, as well as ore, 

&c., in the mine. 
Cayon—(Bohwvia) = 50 quintals. 

(Peru) = 60 is 
(Chi) =64 4. 

One marco of gold per oan of ore = 2 02. 14 dwt, per ton. 
CaLcINE—To drive off volatile matter by exposing the substance to a 

gentle heat, &c. i ‘ a 
Catcrre—Carbonate of lime, a eee 1 4 t 
CanGa (Brazil)—A dnd of auriferous glacial rock. 7 
Canny—-Lode containing beds of carbonate of lime and fluor spar is 

called gammy. , ; . 
ANG t-AOdEED valley” oe ee ec | 

Cap Rocxk—The tear shove the: ore. 
CARBONIFEROUS—Containing coal. . 
CasgnapitBonph Aneden)—A ceegmpaged ycat on whieh pay 


Carat—Wreight, nearly equal to 4 grains, used for diamonds and 
precious stones. With goldsmiths and assayers the term carat is 
applied to the proportions of gold in an alloy ; 24 carats represent 
fine gold. Thus 18-carat gold signifies that 18 out of 2q parts are 
pure gold, the rest some other metal, . : . 

CarnonaTE—Compound formed by union of carbonic acid with a 


ase. : 
CascaBxo (Brazil)—A kind of gravel, auriferous and diamondiferous. 
Casinc—Material between a reef and 1s walls. 
CarBuret—A compound of a metal with carbon, 
Carca (Spain)—A mule’s load = 380 Ibs. 
CaTEar (Spain)—To search for minerals. | 
Caunrer (Cornwall)—A lode running across a main lode, 
CELLULAR—Containing cavities. 
CERRO (Spain)—Rocky hill. 
Cuzrt—A mixture of silica and lime hardened. 
CuLorwpeE—Compound of chlorine with an element, 
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Craim—Land staked off by the prospector as his minin, 

x off g property. 

Erayo btexico) As rich *'pay” chimney, deep but with horizontal 
jimits. - 5 

CrEavacE—The property of separating into layers. 

COARSE Lope—One not rich. 2 . ae 

Cotour (to show)—An Australian expression when rock or gravel 
shows traces of gold. 

CotoraDos (South America)—Red ores (stained by oxide of iron), 
similar to ‘¢ gossan.”” 

SONOLENRE ARE, Suadnied stones cemented together to form a 
rock. sd 

Contact Lopz—Oneé between two distinct kinds of rock. 

Contour RAcE—A watercourse following the contour of the land. 

Country Rock—The rock on either side of the lode. 

CORTES Pits—Trenches cut at right angles to the strike of the 
lode. 

Corp (of timber)—A pile of wood 8 feet long, 4 feet high, 
broad ; contains a8 cubic feet. RL Eee Se 

ROuREE rn A aero direction. 

RADLE (Australia)—A wooden apparatus for washing gold dirt. 
CrEADERO (South America)—In Peation of gold, Be : 
CREEK—A small stream. 

Crevicine—Collecting gold in the crevices of -rock. 

eunraceous--Chally, 

Crorpines—Parts of the vein above the surface. 

Cross-courses—Unmetalliferous veins which usually cross the main 
lode at right angles, 

Cross-cuT—A tunnel or level driven across the lode, 

Crucrstes—Fireproof vessels used in the roasting and melting of 
ores, &c. 

Cur—tTo intersect the lode, usually at right angles, 


D. 


Daup—A term applied to dangérous gas escaping from the mineral 
formation in a mine. 

Deaps—Ore that will not pay for working. Waste or rubbish in a 
mine. 

Dé£sris—Disintegrated rock deposit. 

Dezcant—To pour off liquid (from the sediment) out of one vessel to 
another. 

DECREPITATE—To crackle and fly to pieces when heated. 

DeENUDATION—Rock laid bare by water or other agency, 

DEOXIDATION—The removal of oxygen. : 

Derosir—Matter Jaid or thrown down; for instance, mud or sand 
which, after suspension in water, has settled down, 

‘DESICCATION—The act of drying. 

-DEVELOPMENT—W ork done in opening up a mine, 

Dratitrnc—Surveying a mine by means of a dial. 

Ditvyium—Dnft deposit. 
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Dronirs—A trap rock ; crystalline, whitish, speckled black, or green- 
Dw the snate which the lode orbed makes with the horizan is called 
EN Ree on et ‘vapours from a substance, and allowing 
We ee 

Dotty (Australia)—An apparatus used in washing gold-bearing rocks. 


Maa hil 


amg sometimes applied to lignite or brown coa}, 
His ee apr ad ria A ae 


: ath granitio and ‘porphyritie rocks that traverse the 
a ie ind ale te of Wilty ek ce sane 
Seiki Compact’ fori of . Ex Dard enough, to, scratch 
quartz and erica gems. ac 
— ecome a vapour. 7 
Sconeei ne oe pis allowed to remain unworked 
some time, 


FE, 


cz—The extreme end of tunnel or other mining excavation. 

Paiste Botrom—mIn alluvial mining the term is applied to a stratum 

on which pay dirt lies, Dut undermeath which are other bottoms. 
‘ADO (Spain) —go} F. = 100 acres, 2 . 

Yantes a ea in Comwali to solid rock immediately beneath 
the surface chift. 

FatHom—6 feet. 

Faurt—Dislocation along a fissure. , 

FEATHER ORE—A sulphide of lead and antimony, 

FREDER—A small vein running into a main lode. 

UGINOvs—Iron-containing. i'n vias 

fore ae remove the particles of matter in a liquid by pouring it 
on to some substance, such as filter paper, so that the liquid runs 
through and leayes a solid residue behind. 

FissukE—A crack or rent in rocks, 


,Grizzty (America 
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Frats—In mining language, decomposed parts of limestone strata 
which aré mineralized.’ These flats sometmes extend for a long 
distance horizontally, though they are not very thick, 

FLexisLe—Capable of being bent without elasticity, 

FLInt—A massive impure variety of silica. . 

Froat-stonE—A cellular quartz rock. The honeycomb quartz de- 
tached from a lode is often called float-stone by miners. 

Fioar Gorp—Very.fine gold dust which floats on running water. 

FLoatinec Reer—Lumps of gold-bearing rock found:in alluvial beds, 

FLoor—When a lode is bent into a flat bed. 

FLouRED MxRcuRY—Mefcury which is useless for amal gamation 
purposes, on account of its having a film on it caused by sulphur, 
arsenic, or some other substance. : eae 

Frour Gorp—The finest gold dust., 

Fruxan—A vein filled with a’soft greasy clay crossing or running in 
or under a’ lode. - 

FLUME—Apparatus (boxing or piping) used for conveying water from 

st yingher ground to alluvial gold diggings. 

FLUX—A substance used to promote the fusion of metals in the reduc- 
tion of org. 

Footwart—The underwall of a lode, 

Fosstt—Term applied to express the animal or vegetable remains 
found in rocks, 

FossiktnG— Same as “ Crevicing.” 

Footway—Ladders by which miners descend or ascend the shafts of 
a mine. 

FRAME—A sloping board used in the washing, of stream tin. 

FriasrE—Easily powdered, fis 

FusE—In blasting, the fire is conveyed to the blasting agency by means 
of a prepared tape or cord called the fuse. 

Fuston—Making liquid by heating, = 


G. 


SEASBRO: {italian)—Name given to. a particular kind of serpentine 
rock, 
Gap—A steel wedge used in underground mining. 
GaLrEeRy—A horizontal excavation in a mine. 
GAMELLE (Brazil)— Wooden bowl for “ panning out” gold. 
GancuE—The non-metallic rock material in alode. * : 
GLACIER—A body of ice which descends from the high to the low 
ground, . 
Gonct (America)—Soft clay between the ore and the walls of a lode. 
GossaN—A cindery rock, a mixture of quartz and oxide of iron found 
on the surface ornear the top of alode, ° 
GRANULATED—In the form of- grains. 
Granzas (Spain)—Poor ores, . 
Grass Roots—aAt the surface, 
GREDE (Venezuela)—A yellow iron-stained clay. 
—Burs set in a flume to inteicept the large stones. 


120 THE PROSPECTOR’S HANDBOOK. 


GuLCH—A ravine. 

GuLLY—Feeder of a creek. 

Gunwiz (Comwall)—3 feet wide, 

Spetpe bows partion of an alluvial oa dgpostt. 


H. 


csi (Spain Howe where ore is smelted. 
E—Dip of a lode, 

Hatvans—Waste of copper ores. 

Harrow (Australia)—An apparatus used for mixing "gold bearing 


clays, 
Haren We Zealand)—A. miner Mabe on his own account. 
HANGING, Abt Tbe tipper wall of a Jode, 
; ex side af.a lode. 
, OMG hearing shetty 


‘ of water, . 
bat Tepe an agcount of ry 


ae ‘app af A Yo, masses, of count F 
~-Purple ser er O88. 

mea c<) i¢ hase used fo conduct B stream of 
ae ‘ ae the gpa cha ‘seauhes down. the face of the alluvial gold: 


I. 


toes ‘Miner’s) femenita)— has amount of water that will flow through 
orizontal opening 24 inches long by one wide, the water above 
standing six inches above thé hole. Discharge = 95 cubic feet 
per hour. 
InciinE—A slanting shaft. 
IncRuSTATION—A coating of matter. 
InmDEscentT—Showing rainbow colours, 


j. 


Jawan (Brazil)—Tron ores associated with gold. 


ng Op ° 


EWELLER'S SHop (Australia)—Rich patch of pias bearing matter. 

IGGING—A process of sorting ores by means of an apparatus having 
a verlical and rotary motion in water. 

OINnTS—(See Chap. II 

‘UMPING A CLAIM—Taking possession of an abandoned or unworked 
mine by force or otherwise. 


. K, * 
Kat—A coarse kind of iron, 
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Kaorin—(See Chap. VII.) 
KKicLas—A name applied in Cornwall to a hard slate or shale through 
which lodes run, 


L. 


Lasuna—A thin slice. 

Lavaporos (Spain)—Gold tashings. 

Leap (Australia)—Well-defined bed of pay dirt. 

Lrapincs (Australia)—The unprofitable drift above pay dirt. 
Lepce—Same as a lode. 


. LentIcULAR—Of an onion shape. 


Lrvet—Horizontal gallery in a mine. 

LitHarcs (Protoxide of lead)—Used as a flux by assayers. 

Littte Grant—A movable nozzle attached to hydraulic hose. 

LoapstonE—An iron ore consisting of protoaide and peroxide of iron ; 
is magnetic. 

Los or Gorp (Australia)—Rich gold deposit found in an area of 
small extent. 

Locate—To establish a right to a mining claim. 

Lopr—A longitudinal fissure or chasm filled with ore-bearing matter 
and between two walls. 

LoprE Pror—A horizontal lode. 

Lone aoe apparatus used in the washing of gold-bearing 
“ dirt. 

Lure—Pasty matter to close joints of chemical apparatus and to coat 
surfaces so as to protect them from the action of flame, 


M. 


Macizo (Spain)—The part of a lode unworked. 

MALLEABLE—Capable of being sliced and hammered out, 

‘Maw EnGinE—Machine by which men ascend and descend a mine. 

ManrTo (Spain)—A. single layer of a stratum. 

Marco (Spain)—Weight = 8 ounces. 

Matrix—he mineral associated with ore in a lode. (See Chaps. I. 
and VIL. 

MerErscHaum—A white soft mineral, dry to the touch, and adhering 
to the tongue when licked by it. Is a silicate of magnesia. 
Specific gravity -8 fo 1-0 when dry. ccurs in veins or in 
kidney-shaped nodules in serpentine rocks, 

METALES CaLiDos (hot metals) (South America anal capable 
of amalgamation, such as native silver, hornsilver, &c. 


Mzrtarezs FRios (cold metals)—Minerals not suitable for the amalga- 
mation process. 

MerraLLurGy—Att of extracting ‘metals from their ores, &c. 

METAMORPHIC—Altered. 

Mock Orz—A false kind of mineral, 

MonTon (Spa ‘in)—-A pile of ore, In Mexico amonton = = 17 quintals, 

LUE—Blue copper ore. 


Mountain 
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Mounratw CorK—A variety of asbestos. 
Movuntam GREEN—Malachite. 
Mountain Luxestonz—Carboniferous limestone. 
Muzrstras (Spain) Sam les of ores, 
MurrLe—A small oven-shaped fire-proof furnace. 
MULtock (Austraha)—Débmis of the country rock filling a fissure. 
Munpic—tIron pyrites, sa 
SIGE ELCHAES, (German)—A limestone formation containing fossil 
shells, 
: oO. 
Orravo (Spain)—About the eighth part of an ounce. 
Ojo (Spain) A bunch of ore, - 
ONCA = 442°72 grains troy. ~ 
OrE—The mineral matter containing metal. 
Ourcror—The parts of the lodé or bed exposed at the surface, 
Oxrpr—Tho combination of a metal with oxygen. 
Oxrpizinc—Combmning with onygen. 


RP. * 


Pacos (South America)—Mixture of ores of silver with oxides of iron, 
&c. Usually reddish in colour. 
Patt Gotp—-Gold coating quartz pebbles in cement. 
Bama (Spain)—Quarter of a vara or Spanish yard, i Si 
Pan—To separate gold from other matter by washing it in a basin, is 
called panning out.” (See GoLp, Chap. V-) 
Pawnio—The strata through which a lode passes. . 
Partinc—Separating the silver from the gold in the button derived 
by cupellation. The silver is dissolved by nitric acid, the gold 
remaining as Porcer: 
Pay Dirt—Payable portion of alluvial deposits. 2 . 
Peace STonE (Cornwall)—A soft greenish rock found in certain lodes, 
pul) vd is often a very good one for tin, 
in 


- A sit be. sited ee 
~ Rem al pa gee ee 


Prev (China)—A. weight of 1334 Ibs. 
Pivz (Australia)—To “ make a pile,’is to make a lot of money. 
Premsc—Washing gold deposits by means of a hose. . 
Pircx (Cornwall) —The part of a lode let out to be worked on tribute. 
PLAcER—An auriferous alluvial deposit, 
‘PLATA (Spain)—Silver. 
Prare-—Black shale; a slaty rock. 
PLaTEAU—Hlat table land. 
PLumbaco—Graphile or black lead, 
Ponvyittos (Spain)—Good ores. 

Mexico)—Tailings, 
Pocret—A single deposit of mineral, not 2 vein, . 
Post—Limestone strata divided horizontally with very thin beds of 

shale, 
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PrREcrPITATE—Name given to solid matter which is separated from a 
solution by the addition of reagents or by exposure to heat, 

PREDRAS DE MANO (Spain)—Good ore specimens, : 

Prospector—One who searches for metals or valuable minerals. 

Prospecror’s Cratw—A piece of ground, larger than an ordinary 
claim, given to the discoverer of mineral treasures in a country. 

Pupp.ine (Australia and America)—Machine for miang gold-bearing 
clays with water. 

Puteapa (Spain)—an inch. 

PULVERIZE—To powder, 

Pyrires—Native mineral composed of a metallic sulphide, arsenide, 


or both. = 
Purry Stones (America)—Soft pieces of decomposed rocks found in 
alluvial diggings. 
Q. 


QuarrzosE—Rock with a great deal of quartz in it. 
QuinTAL (Spain)—ro0 lbs. Spanish, equal to 101} English lbs. 


R. 


Racr—An artificial watercourse. 

Racxine—Separating ores by means of water on an inclined plane. 

RaKE—A fissure vein, ~ 

REAL (Spain)—A. mining district. 

REAGENT—A substance added to determine the presence of some other 
substance by the mutual action of the one towards the other. 

Repucrion—The separation of a metal from its compounds. 

REEF (Australia)-—-A lode. Outcrop of strata, 

Reer WasH—Gold-bearing drift where two underground leads join. 

Rrrractory—Resisting great heat and difficult to smelt. 

Resipuz—The solid matter remaining after a liquid has been filtered 
or evaporated. 

Rres—Lines of ore in the veins. 

RweER—A projecting piece of rock crossing a fissure or mineral vein 
and thus dividing it. 

Ruippre—A. large iron sieve for sifting ore. . 

RurFLEs—Strps cf wood nailed acioss and rising above the bottom 
of a sluice, in order to catch the gold during the process of 
washing, : 

SuSE came as “stope.” The excavation in the back part of a 
level. 

RoastinG—Driving off volatile matter, such as sulphur, arsenic, &c., 
by gently heating the substance and allowing air to have free 
access to it during the operation by means of stimng. 

‘Roor—the top side of a lode or bed. 

RovGHs—Tinstone with less than 65 to 70 per cent. of oxide of tin. 

Run—Course of a-vein. Ore is spoken of as running so much metal 
per ton, 
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S. 


geo Bally ut, ’ ‘ ee ae 
DIMENTARY RocKks— clay, &¢, from water, 
HART “A vertical or fa intr. : 


FLAKES—-Cayerns In lead mi 


instones ta the parent lode, 
long ary, By ere 
; Biseha pinbina ian of a base sith, alice acid, 
TLIOBQUS : 


wa wards 


amine : 4 . 

‘Spac—vVitreous mass which covers the fused metal in the smelting 
hearths. In ironworks it is called cinder. 

SLICKENsIDES—Name given to smooth Striated surfaces of rocks or of 
mineral lodes. ¥ i , 

SiipE—A fracture of strata, or displacement in a mine. . 

Srmiz Ore—Fmmely crushed ore mixed with water to the consistency 
be he Sl it”? of a lode or strata. 

Stovan—tThe “ cropping out” of a lode i 445 

Siurce—A box or boug through which gold dirt is washed. (See 

Goxp, Chap, V.) 

SsaLLs—Small-sized pieces of ore and gangue. P 

SratHic—Sparry. Term applied to certain carbonates, 

SPIEGELEISEN—Variety of highly carbonised pig-iron. . 4 

Sprorrep (America)—Leads in which the gold is irregularly dissemi- 
nated, : " 

Sraractitic—Like a stalactite (of the form of 2 cylinder or cone, as 
the carbonate of lime incrustations hanging from the roof of lime- 
stone caverns, Stalagmites are the columns or cones like these 
spuch ae on the ne of ie caverns. 

TAMP—A, weight used for crushing ore, 
pratensis Sinerdl, usually of a greemsh colour and soapy to the 
touch, containing much talc. Soapstone. 
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Sroprs—In a mine, the stopes are the steps which the ore assumes 
while being excavated; when the steps are above the miner's 
head they are ‘overhead”’ stopes; when under his feet * under- 
hand’? stopes. 

StRaKE—An inclined board used in the separation of gold from small 
quartz. 

STRIKE—A find; a valuable development made.in an unexpected 
manner. 

Srrixe—the straight line in which the lane of a bed or Jode cuts the 
plane of the horizon is called the strike, (See Chap. I.) 

Srrinc—A thin course of ore, 

SruFF—Ore associated with the gangue of a lode, 


SuBLIMATE—The matter formed by condensed vapour when a mineral 
is heated, 


SUBMETALLIC—Of imperfect metallic lustre. 

SUBTRANSPARENT—Of imperfect transparency, 

SuLPHATE—A. salt contaming sulphuric acid, 

SULPHIDE—A combination ofa metal with sulphur. 2 

Svares—Pits sunk below the foot of mining shafts for the purpose of 
draining, or proving a lode. 

SwiTsER—A. crevice branching from a main lode. 

Sun VEin—A vein running in a southerly direction, 


T, 

Taittnes—The earthy matter left after it has boen washed or other- 
wise worked for metal, 

TaIL er pee aqueduct for conveying away dirty water and 
tailings. 

Tan (China) —Wei ht = 1333 lbs, 

TeARY GRrounD—Ground easily broken up or worked. 

TERTIARY Rocxs—Those of the most recent formations, and above 
the Secondary and Primary. 

TinsToNE—Ore containing small grains of oxide of tin; tin ore. 

‘Tin SturF—Ore obtained from a tin lode. 

Ton oF FirEwoop (Australia)—Average of 50 cubic feet of wood. 

TRAPPEAN Rocxs—Certain rocks (such as basalt, &c.), which form in 
terraces, 

TREND—The course of a vein. 

TrRiBoTE—When miners work on tribute they pay so much to the 
owners of the mine and keep the ore stuff as their own property. 

TuckER Grounp (Australia)—Poor ground, just rich enough to allow 
@ miner to buy food afd the bare necessittes of life, 


Tura—A kind of limestone rock deposited by water containing 
carbonate of lime, ’ = 


TyeE—The pomt where two veins cross. Also, an adit, 


, U. 


UNDERIIE—Dip. 
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V. 


Vanninc—Washing “tin stuff”? by means of a shovel. 
‘VARA (Spain)--Length = 33-1nches; the Spanish yard. 
Vern SturF—Ore associated with gangue. 
Virreous—Glassy. . ; 

Vorariie—Capable of easily passing off as vapour, 
Viueey Lope--A. hollow lode, ’ 


WwW. 


Woatg--The boundaries of a lode; the upper one being the “hang- 
"ings" the jg the foot wall ; 


Wag RT (Americ Australia) —Auriferous gravel, sand, clay, 
WaorsAs Re aratis (Or drawing the org of a. mine up the shalt, 
Waa, Ae an Iesel {a} et plea ies 


/o7 
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ADITS, fo find the length of, 100 
Alabaster, 67 

Alum, 67, 

Alumina, test for, 26 
detection of, 27 

Aluminium plate, 23 

America, gold in, 43, 45 
coal in, 65, 
borax in, 68 
petroleum in, 67 

Amethyst, characteristics of, 70 

Anthracite coal, 65 

Anticlinal curve, 13 

Antimony, detection of, 26, 33, 81 
confirmatory test for, 27 
ay assay for, 93 
sulphide of, 34 
stains on the cupel, 91 

Apatite, 30, 67 

~Apparatus, blowpipe, 21 
for the wet tests, 79 
assaying, 88 

Aqueous.rocks, Tr 

Areas, calculation of, 97, 98, 99 

Arsenic, detection of, 28 
stains on the cupel, gt 

Arizona, ruby copper ore of, 40 

Asphalt, '66 - 

Assay, different kinds of, 83 
dry, ‘for silver and gold, 88 
mechanical, 96 
ton; '86 

Augite, 76 

Australasia, gold in, 44. 


BALLARAT, gold deposits of, 44 
Basalt, 11, 73 
above gold deposits, 44, 46 


Batea, Fe 
Beds of ore, 17 


|, Bedrock, 2 


Bellmetal ore, 62 
Bismuth, ores of, 34. 
tests for, 34, 82 
Bitumen, 66 
Bituminous coal, 66 
Black Band, clay ironstone of the, 


50 
Black Jack, 63, 64 
Black lead, 65 
Black oxide of copper, 39 
Blende, zinc, 63 
Blowpipe apparatus, 21, 23 
lames, 22 
Bohemia, arsenical pyrites of, 48 
Bone ash cupels, gt 
Borax, 68 
treatment of a mineral with, 
24, 25 
as a flux, 84 
Brazil, diamond fields of, 68 
Brown coal, 66 
Burra Burra mines, 40 


, Button, to weigh gold or silver, 87 


CALAMINE, 63 
Cale spar, as a matris, 5 
as astandard of hardness, 30 
nature of, 74, 78- 
California, deep mines of, 7 
gold in, 45 
Cambrian rocks, 15 
Canada, gold-in; 45- - 
tin ore of, 62 
Carbonate, test for a, 81 
Carbonate of lead, 52 
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Carbonate of copper, 39 Copper, red or ruby, 38 
of zinc, 63 ? black oxide of, 39 
of iron, 50 malachite, 39 


of soda, treatment of a sub- 
stance with, 23, 26 
of soda, as a flux, 84 
Carboniferous rocks, 15 
Cassiterite, 62 
Cat’s eye, characteristics of the pre- 
cious stone, 70 . 
Cellular quartz, 5 
Ceylon, gold in, 45 
Ch fo) in, 65 
alcopyrite, 37 
Chalk, ii Il, 14 


red, 4! 
Chapeau de fer, 6 
Charcoal, as a support in -blow- 

pipe analysis, 22 

Cheshire, copper deposits in, 40 
Chili, silver ore in, 61 
Chloride of sodium, 68 
Chilorite 76 
Chromium, 35 ; : i 
Cinnabar, detection of, 26 

ore, Sa 
Claim, value of a mining, 7 
ein 74 n 

rou, jaspery; 48°" 

Cleavage of rocks, 16. 
Clinometer, 19 Eo Ry 
Goal, 65 ie? 


1 ce : 
Coal measure, ty id vi 
Cobalt, tests fons 6, 35, 82 

earthy oxide of, 3. 

bloom, 35 . 

tin white, 35 

stains on the cupel, 91 
Colorado, silver ore in, 53, 61 
Colorados (of South America), 60 
Compass, 20 
Comstock lode, 61 
Copper, tests for, 26, 27, 36, 82 

wet assay for,.94 

assaying for, 95 

stams on*the cupel, gt 

ores, occurrence of, 39 

glance, 37 

pyrites, 37 

grey, 38 


6 Silicate of, 39 
‘opperas, 49 
Conelian, 1S eractesistica of, 70 
Cornwall, copper lodes of, 39 
tin ore of, 62 
arsenical pyrites in, 48 
Corundum, hardness of, 30 
characteristics of, 70 
Cretaceous rocks, 14 
Crosscuts, 5 
Crucible, fusion in a, 89 
Crystallization, systems of, 31 
| Cube, form of a, 31 
Cupelling, 90 
Cupels, to prepare bone ash, 9r 
Cumberland, coal in, 65 


AKOTA, gold in, 46 
Denudation of strata, 16 
Deposits, regular, irregular, and 


+Superfigial, 17 a 
Desulphurizing agents, 84, 
Devonian rocks, 15 
Diamonds, occurrence of, 68 

hardness of, 3000 

~ “characteristics of, 77 

Dip, definition of, 17 
magsurement af, 18 
i Paderahedren, qhomblo, 31 

olerita, $F ere g 
Dolomite, 11, 74 
Drift, 4 


EFFERVESCENCE of carbon- 
ates in acid, 28 

Emerald, characteristics of, 70 

Eocene rocks, 14 ‘ 


FELSPAR, 75 
as a standard of hardness, 30 
Felstone, II 
Film éver fine gold, 7 
Fissure veins, 17 
Flames, blowpipe, 22 
Flint, 11 
Float rock, § . 
Fluor spar, 2s 4 matrix,.5~ 


INDEX. - 129 


Fluor spar, nature of 77 
, As a standard of hardness, 30 
ouring of merci 8 

Fluxes, 8s a 

Footwall, 6 

Franklinite, 48 


GALENA, simple method of ob- 
taining lead from, 53 
dry assay for, 92 * 
ore, 51 
Garnet, characteristics of the, 71 
Gash vein, 17 
Gault, 14 + 
Glance, zinc, 64 
Gneiss, rr 
age of crystalline, 1 
Gold, fests for 26, 27, 
to distinguish, 41 
to “pan out,” 41 
native, 42 
telluride of, 43 
conditions under which it is 
found, 43 
in America, 43, 45 
in Asia, 45 
in Australasia, 44, 
dry assay for, 88 “ 
fin, h ae 
wet assay for, 
Gossan, 6 Sn aS 
Granite, 11 
age of, 12 
composition of, 72 
Graphite, 65 
Grass Valley lodes, 7 
Greensand, 14 
Greenstone, I1 
Grit, 12 
Gunter’s chain, 97 
Gypsum, 67 


LL@MATITE, 48 
Hanging wall, 6 _ 
Hardness, foul of,+30 
Honeycombed quartz, 5 
Horn quicksilver, 55 
Hom silver, 60 
Homblende, 76 


-Hornblende schist, 11 


[GNEOUS rocks, 11 
Inaccessible place, to find the 
distance from an, 100 

Incrustations on charcoal, 24, 26 
India, borax in, 68 

diamond fields of, 68 

gold in, 45 
Iron ores, 46° 

arsenical pyrites,-47 

brown ore, 49 

copperas, 49 

yron spar, 50 

magnetic pyrites, 47 

spathic, 50 

specular, 48 

titaniferous, St 

occurrence of, 50 P 

pyntes, carrying gold, 47 

rich deposits of, in Spain, 47 
Tron hat, 6 
Iron stains on the cupel, 91 
Iron, tests for, 26, 46, 82 


JASEER, characteristics of, 70 
Joints, 17" 


KAOLIN, 75 
Kupferaickel, 56 


Lease SUPERIOR, copper ore 
of, 40 
Tiaurechar rocks, 15 
Lead ores, 51 
carbonate of, 52 
chromate, 53 
galena, 51 
pyromorphite, 52 
sulphate, 53 
at Leadville, 53 
stams on the cupel, 91 
tests for, 26, 51, 80,82, 89 
dry, assay for, 92 
wet assay for, 9. 
Leadville, Colarais, 9 . 
carbonate of ‘lead deposits (car- 
rying silver) at, 53, 61 
Lignite, 66 
Lime, behaviour before the blow- 
ipe, 2 
effervescence in acid of carbon- 
ate of, 28 


130 INDEX: 


Limestone, Ir 
galena in carboniferous, 53 
' mountain, 15 
\ nature of, 74 
Limonite, 49 
Loam, II 
Lodes, age of 3 
. direction of, 3 
nature of, ial 
position of shafts with regard 
i to, 103 


MAGNESIA, test for, 28 
Maley Archipelago, tin ore in, 


Ba tas iron ore, 48 
bls). vite 


+ 
ane hog ie oe wad, i 


ae 4, BB 
ay i 
7. 


Lig 
i" face, 95 
Molting point of metals, 11 3 
Mercury, chloride of,.55- — 
— —Halive, 54. 
selenide of, 55 
sulphide of {Giinsbat) 54 
flouring of, 
tests fo, 26, 54, 80, 82 
to obtain metal-from an ore’ of, 


55 
Metamorphic rocks, II 
Mica, mistaken for gold, 41__ 
— —-natureof, 75° 
schist, II, 72 
Microsmic salt, treatment of ‘a 
mineral before the blowpipe with, 


. Mineral belt, 4 

Minerals, deceptive appearance of 

, inigneous and metamorphic 
rocks, 9 

nature, ore certain, 75 

Mineral oil, 66 

Miocene rocks> 14 

Mispickel, 47, 


Montana, gold in, 46 
Mountain limestone, 15 
Mundic, 46 


NAPHTHA, 66 
New Caledonia, nickel ore of, 


New Githea, gold in, 45 

New Mexico, gold in, 46 

New South Wales, goldjin, 44 
tin ore in, 63 

New Zealand, coal in, 66 
gold in, 44 

Nevada, gold 1p, 45 

”— silver lod¢s in, 67 

Nickel, arsenical, 56 
emerald, $f, 
byscatad Silicate ‘ofisr 
Fete 


Onyx, Mage inghtistices ola 

Oolite,: peta Bans 

Opal, characteristics of, fo 

Ore beds, 17 

Outcrops, 4,18  - 

Oxidizing agents, 84 
flame, 22 


PACOS ores, 60 
«Pan out ” gold, to, 41 
Permian rocks, 15 


. Petroleum, 66 


Pinching out of veins, 7 
Pipeclay, 75 


|. Pitchstone, 73 * 
. Platmum, 57 


spongy, 58 
tests for, 58, 26, 8I, 
mechanical assay for, 58 
Pliocene rocks, 14 ' 
Pleistocene rocks, 14 
Placer county, California, gold in, 
t 


45 | 
Plutonic racks, rz 
Porphyry, 11 *- 
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Horphyry, nature of, 72 
Potash, , colour of flame caused by, 
2 
, asareagent, 80, 94 
Precious-stones, 68 
\__ characteristics of, 70, 71 
rism, ‘31 
rospecting, for veins and deposits, 
1-5 
shaft, 6 
silomene, 54. 
Pumicestone, 73 
urple of Cassius in testing for 
gold; 81 
yratgyiite, 60 
Pyrites, arsenical, 47 
iron, 45 
etic, 47 
tor istinguish from gold, 40 
yrites, iron, in auriferous quartz, 6 
'yrolusite, 53 
‘yromgrphite, 52 


-f UARTZ, as‘a standard of hard- 


- ness, 30 
. characteristics of, 70 
matrix, 5 
nature of, 77 
weight of, To8 
Queensland, gold i in, 44 


-Quicksilver, horn, 55 


REDUCING agents, 84 
~flame, 22 
Refraction of precious stones, 70 
Roasting, 96 
Rock, salt, hardness of, 30 
ocks, Classification of, rr 
superposition of, 14, T 
iby, characteristics oft tne 7° 
uby copper, 38 
Ruby'silver, 60 


ALT, common, 68 
Saltpetre, 68 


' S&mpling ore, 85 
: Spand, It 


Sandstone, XI, 74 
old red, 15 


i Sapphire, characteristics of, 70 


Schists, 11 
composition of, 72 
Scorification, 89 
Serpentine, 11 
nature of, 73 
Shaft, prospecting, 6 
to find length of a proposed; 
100,103 - 
where to sink a, 103 
Shale, 11 ‘ 
Sierra Nevada range, section of 
the, 12 
Silicate of alumina, 11 
of copper, 29 — 
of zinc, 64.” 
Silicates in_acid, geletisinetton of 
certain, 28 
Silurian rocks,.15 * 
Silver, button of, 86 
tests for, 26, 27, 58, 80 
wet assay for, 94 
Silver ores, brittle, 59 
glance, 59 
horn, 60 


Soda, colour of flame caused by, 28 

as a flux, treatment of carbon- 
ate of, 84 

Sluicing for gold, 42. 

Spain, iron deposits in, 47 

Spanish Peak deposits, 45 

Specific gravity, to find the, 30 

Specular iron ore, 48 

Stains in matrix, metallic, 6 
on cupel 91 

Stratification of rocks, 12, 13 

Streak, to find the, 30 

Stnke, definition of the, 17 

Stream tin, 62 

Sulphur, detection of, 28 

Syenite, 11 

Synclinal curve, 13 | 


TABLE Mountain, California, 46 
Talc, hardness of 30 
nature of, 76 
schist, If 

Tasmania, tin ore in, 63 

Telluride, gold as a, 43 
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INDEX, 


Tertiary rocks, 14 
Tetrahednte, 38 
Tetrahedron, 31 ; 
Testing minerals by the blowpipe, 26 
by the wet process, 79 
Tin ores: bellmetal, 62 
stream; 62 
tinstone, 62 
wood, 62 
Tin, dry assay for, 93 
tests for, 26, 27, 61 
Tin stains on the cupel, 91 
Titaniferous ore, 51 
Ton, assay, 86 3 
Topaz, as a standard of hardness, 30 
characteristics of,-70! 
Trachyte, 15 *. 
Trinidad, asphalt in, 66 
Turquoise, characteristics of, 70 
Tuscany, borax in, 68 


UNCONFORMABLE stratifica- 
tion, I 
Ural ‘Mountains, gold-bearing lodes 
and deposits in the, 43 


VEINS, fissure, 17 

Ee a Jods 17 

laws a) ing to, 
Victoria, ein ag 3 i 
Vitreous copper ore, 37 
Vilriol, green, 49 
Vivianite, 49 
Volcanic rocks, II 


WALLS, hanging and foot, 6 
Wealden formation, 14 
Weighing ore, 85 ‘ 
silver or gold button, 86 
Weights and measures, ro: 
"Werghts of rocks and metallic ores! 


1 
Wood tin, 62 


RE calamine, 63 
"3° plance, 64 
rred, 64 
Zinc, stains on the cupel, 91 
tests for, 26, 27, 63, 82 


. r 
ZINC ores : blende, 63 


THE END, 
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